Motion Planning of Legged Robots by Boissonnat, Jean-Daniel et al.
HAL Id: inria-00073475
https://hal.inria.fr/inria-00073475
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Motion Planning of Legged Robots
Jean-Daniel Boissonnat, Olivier Devillers, Sylvain Lazard
To cite this version:
Jean-Daniel Boissonnat, Olivier Devillers, Sylvain Lazard. Motion Planning of Legged Robots. RR-
3214, INRIA. 1997. ￿inria-00073475￿
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Motion Planning of Legged Robots
Jean-Daniel Boissonnat , Olivier Devillers , Sylvain Lazard
N˚ 3214
juillet 1997
THÈME 2
 	
		 "!
#%$'&%(")+*,&%(.-/$'021435-/676835(.(9&;: <9=>0/-@?"-/$'A*$B?"-/0/0C$DA76E<9FHGH0/?I&%-/(KJL&%M'&%A7N
OPRQTSVUXWXYZ\[T]_^@Ua`@bdce^@fT^@UT`
UTg	fih'`@fTj_`lk+m%SXn.bd`o^@p;jRU
qrb's+UTg	qr+^@k+SVU
tuh'v_v.bdr+gw_UarUxfPRUTrfPRUy]zI{eW5|T}Y~sj_^o`o`@UTgX|ieYe,vHh'cUxk
 xiD_ U4k+g+jRw5m,g+PRUv_rbdn_`@UTSb'fxbdS>v_j_g+^o]_cg+PRUrUxUuk+vHhdfxUb'hak+^oS>v_`@Uu`@UTcecUxw
rbdn.bdgufih'`o`@Uxwg+PRUk+v_^@w_UTrurbdn.bdgi	OPRUn.bIw5mb'Lg+P_^@kurbdnbdg4^@k\hVk+^o]_ce`@Uvbd^o]Ig\h']Rwg+PRU`@UTck
h'rU h'g+ghdfPRUxwgbg+PRUVn.bIw5m OPRU>rbdn.bdgX^@kk+j_n5s+UxfTggbg¡ ¢bfxbd]Rk+g+rh'^o];gkB£UihdfP¤`@UTcPHhdkh
S¥hD¦5^oS¥h'`¢U7¦5gUT]Rk+^@bd]¤§©¨ªhdfxfxUxkk+^on_^o`o^og¡m«fxbd]Rkg+rh'^o];g8¬h']Rw¤g+PRU>n.bIw5m­b'g+PRUVrbdn.bdgSXjRk+gX`o^@U
h'n.bi®U4g+PRU\fxbd];®U7¦P;j_`o`b'^ogk¯°UxUTga¨°k+gh'n_^o`o^og¡mfxbd]Rk+g+rh'^o]Ig8¬72±bdrUxbi®UTri²5g+PRU4rbdnbdgfih']bd]_`om
v_j_g^ogk°UxUTg³bd],kbdSVU2rUTce^@bd]RkB²efih'`o`@Uxwg+PRU¢ªbIbdg+PRbd`@wrUTce^@bd]RkiOPRU¢rUxU¯k+vHhdfxU2^@kg+PRU¢kUTgb'
v.bek+^og+^@bd]Rkb'lg+PRUunb%w5m¥b'g+PRU4rbdn.bdg¯k+jRfPg+PHh'g¯g+PRUTrU\U7¦5^@k+gkhXkUTgb'hdfxfxUxkk^on_`@U	ªb%bdg+PRbd`@w_k
ªbdr P_^@fPg+PRUarbdn.bdg^@kk+gh'n_`@Ue  U\v_rUxkUT];g\h']U7´¥fT^@UT];g\h'`ocbdr+^og+P_Sµg+PHh'g	fxbdS>v_j_gUxk	^o]
¶V·ª¸¹ºo»e¼¢¸½ g+^oSVUh']Rw ¶V·ª¸¹x¾2·ª¸½+½ k+vHhdfxU¢ªbdrv.bd^o];g³ªb%bdg+PRbd`@w_k PRUTrU ¾¢·ª¸½ ^@kh'],U7¦5g+rUTSVUT`om
k`@bi `omcerbi ^o]_c¥j_]RfTg+^@bd]K¨ ¾2·ª¸½¿ÁÀ ªbdruh'];mv_rhdfTg+^@fih'`l®eh'`ojRUb' ¸ ¬7  UXh'`@kb>v_rUxkUT];g4h']
h'`ocbdr+^og+P_Sgb­fxbdS>v_j_gU Â PRUT]Kg+PRU¥°b%bdg+PRbd`@wÃrUTce^@bd]Rk>h'rU vHh'^or+ ^@kUEw5^@kªsÄbd^o]Igv.bd`om%cbd]Rk
 ^og+P ¸ Uxw5cUxkX^o]¤gbdgh'`ÅEOP_^@k,h'`ocbdr+^og+P_SfxbdS>v_j_gUxkÆ^o] ¶>·ª¸ ¹ ¾lÇe·ª¸½;ºo»e¼¯¸½ g+^oSVU>jRk^o]_c
¶V·ª¸¹T¾lÇe·ª¸½+½ k+vHhdfxUu¨ ¾Çe·ª¸½ ^@kh'`@kb4h']U7¦5g+rUTSVUT`omXk+`@bB `omcerbi ^o]_c4°j_]RfTg+^@bd]"¬7³OPRUxkU2rUxkj_`ogk
h'rUafT`@bekUagb>bdv_g+^oS¥h'`k+^o]RfxUÈ ·ª¸¹i½ ^@k	h`@bi ¯UTr	n.bdj_]Rw°bdrg+PRUXk+^oÉiUab'
ÊËÌ.ÍÎÏ DÐ ±bdg+^@bd]v_`/h']_]_^o]_cR²`@UTcecUxwrbdn.bdgki²"SVbdn_^o`@UXrbdn.bdgi²fxbdS>v_j_gh'g+^@bd]Hh'`cUxbdS,Ñ
UTg+r+m
ÒÔÓlÕ×ÖÅØiÙÕ¢ÚÛÔÖÅÜªÝxÞ
Unité de recherche INRIA Sophia Antipolis
2004 route des Lucioles, BP 93, 06902 SOPHIA ANTIPOLIS Cedex (France)
Téléphone : 04 93 65 77 77 – Télécopie : 04 93 65 77 65

u 	 _"u! 	¥!
H"!
     bdjRk\]RbdjRk\^o]Ig[TrUxkkbd]RkXh'j­v_rbdn_`@QTSVU>w5j«fih'`@fTj_`w_U,` Uxk+vHhdfxU`o^on_rU w j_]
rbdn.bdg¯h'rh'^oce]R[xUe	] gUT`"rbdn.bdg¢Uxk+g¢j_] rbdn.bdgvHh'g+gUxkw_bd];g¯`@Uufxbdr+vRk¯Uxk+g2v.bd]RfTg+jRUT`.UTg¯w_bd]Ig
`@Uxk\vHh'g+gUxkXkbd];gXh'g+ghdfPR[xUxkh'j«fxbdr+vRki¯UrbdnbdgUxkgk+jdsÄUTgEw_UTj5¦­g¡m%vUxkw_U,fxbd]Ig+rh'^o];gUxki£
fPHhdp;jRUvHh'g+gUhj_]RU[T`@bd]_c;h'g+^@bd]ÁS¥hD¦5^oS¥h'`@U§~¨°fxbd];g+rh'^o];gUw hdfxfxUxkk+^on_^o`o^og[B¬VUTg>`@UEfxbdr+vRk
w5j rbdn.bdgw_bd^og Tg+rU«k^og+jR[«h'j w_Uxkk+jRkw_U­` UT]I®UT`@bdv_vUfxbd];®U7¦_U«w_U«kUxkv.bd^o];gkw h'v_v_j_^
¨°fxbd]Ig+rh'^o];gUw_U¯k+gh'n_^o`o^og[B¬7"!\U2v_`ojRkB²D`@U¯rbdn.bdg]RU¢v.UTj_gv.bekUTr³kUxklvHh'g+gUxkpIjRU¯wRh']RkfxUTr+gh'^o]RUxk
r[Tce^@bd]Rk¢w5jVv_`/h']Eh'v_v.UT`@[xUxkLÉibd]RUxk¢w h'v_v_j_^Å#$ Uxk+vHhdfxU	`o^on_rUyUxk+gL` UT]RkUTSXn_`@U	w_Uxk2vbek^og+^@bd]Rk
w5jfxbdr+vRkXw5j«rbdn.bdggUT`o`@UxkXpIj% ^o`LU7¦5^@k+gUVw_Uxkv.bd^o];gkw h'v_v_j_^¢hdfxfxUxkk+^on_`@UxkXvbdj_rX`@Uxkp;jRUT`@kX`@U
rbdn.bdg³Uxk+gk+gh'n_`@Ue  bdjRklv_r[xkUT];gbd]Rk³j_]>h'`ocbdr+^og+P_SVUvbdj_r`@U¢fih'`@fTj_`5w_U2²d`@bdrkp;jRU¢`@UxklÉibd]RUxk
w h'v_v_j_^³kbd]Ig	v.bd]RfTg+jRUT`o`@Uxki²"w_UfxbdS>v_`@U7¦%^og[UT]gUTS>vRk ¶>·ª¸ ¹ ºo»e¼¯¸½ UTguUT]Uxk+vHhdfxUSV[TSVbd^orU
¶V·ª¸¹T¾2·ª¸½+½ b'& ¾¢·ª¸½ Uxk+gVj_]RU°bd]RfTg+^@bd] fTrbd^@kkh']Ig U7¦5g+rTSVUTSVUT];gE`@UT];gUTSVUT];g«¨ ¾¢·ª¸½¿ À
v.bdj_r,gbdj_gU®dh'`@UTj_rVw_U ¸ UT];®%^@kh'cUih'n_`@UUT]Kv_rh'g+^@pIjRUB¬7  bdjRk,v_r[xkUT]Igbd]RkV[Tc;h'`@UTSVUT];g¥j_]
h'`ocbdr+^og+P_SVU«`@bdrkp;jRU`@UxkÉibd]RUxkw h'v_v_j_^kbd]Igvbd`om%cbd]Hh'`@Uxki)(I^ ¸ Uxk+g`@U]RbdSXn_rU«gbdgh'`
w h'rTgUxk>w_Uxk,v.bd`om%cbd]RUxki²2fxUTgVh'`ocbdr+^og+P_SVUfih'`@fTj_`@UE UT]KgUTS>vRk ¶>·ª¸¹T¾ Ç ·ª¸½;ºo»e¼¢¸½ UTg>UT]
j_g+^o`o^@k8h'];g¯j_] Uxk+vHhdfxU	SV[TSVbd^orU ¶V·ª¸ ¹ ¾lÇd·ª¸½+½ ¨ ¾lÇd·ª¸½ Uxkg¢[Tc;h'`@UTSVUT];gj_]RU°bd]RfTg+^@bd]fTrbd^@kkh']Ig
U7¦5g+rTSVUTSVUT];g2`@UT];gUTSVUT];g8¬7¯Uxkr[xkj_`ogh'gkLkbd];g³v_rUxkpIjRUbdv_g+^oS¥h'j5¦v_j_^@kp;jRUÈ ·ª¸¹B½ Uxk+gj_]RU
n.bdr+]RU\^o]5ª[Tr+^@UTj_rUv.bdj_r`/h,gh'^o`o`@Uw_U4
* Ï i Í ,+   q`/h']_^.-Hfih'g+^@bd]w_U	g+rhDs+UxfTgbd^orUxki²Irbdnbdgk/avHh'g+gUxki²Irbdn.bdg+^@p;jRUuSVbdn_^o`@Ue²%c[xbdSV[7Ñ
g+r+^@Uh'`ocbdr+^og+P_S>^@p;jRUe
 	
 !"# {
$&%('*)(+,,.-/0-1
23 145-,6'*7+)8 -9-145-:*)
; ,.- 3(< )
=^ocej_rUV|e£2OPRUak+v_^@w_UTrrbdn.bdgi
> ? 	aA@ lu
B `og+PRbdj_ceP`@UTcecUxwrbdn.bdgkPHhx®Uh'`orUihdw5m n.UxUT]k+g+jRw5^@Uxw^o]rbdn.bdg+^@fxkDC t	tFE'}R²%tutueHG¡²_bd]_`omh
®UTr+m°UT vHh'vUTrk\fxbd]Rk+^@w_UTr\g+PRUSVbdg+^@bd]v_`/h']_]_^o]_cv_rbdn_`@UTSÆh'S>^@w_k+g\bdnRk+ghdfT`@UxkIC*J K LE'}R²
J K 5|e²NM/! !4q¢OPG¡RQ¡]SC*J K LE'}R²NJ K 5|5GXkbdSVU­PRUTj_r+^@k+g+^@f¤h'v_v_rbhdfPRUxkh'rU w_UxkfTr+^on.Uxw
 P_^o`@Ue²^o]TC*M/! !\q2OPG¯U7´¥fT^@UT]Igh']Rw¤v_rbi®eh'n_`om«fxbdr+rUxfTgXcUxbdSVUTg+r+^@f h'`ocbdr+^og+P_SVk>h'rUVw_UxkfTr+^ÔÑ
n.Uxw°bdrh rUxk+g+r+^@fTgUxwg¡m%vU,b'2`@UTcecUxw­rbdn.bdgki²g+PRU,kb'Ñ¡fih'`o`@Uxw k+v_^@w_UTr\rbdn.bdgkugbEn.U,w_U -R]RUxw
v_rUxfT^@kUT`om n.UT`@bi ²h']RwE°bdr -R]_^ogUXkUTgkb'v.bd^o];g°b%bdg+PRbd`@w_ki
¯bdS>vHh'rUxw gbKg+PRU fT`/hdkk+^@fv_^/h']RbKSVbi®UTrkv_rbdn_`@UTS²4`@UTcecUxw rbdnbdgk^o]Ig+rbIw5jRfxU«]RUT 
g×mIv.Uxk¥b'fxbd]Rk+g+rh'^o]Igki  Uhdkk+j_SVUg+PHh'g g+PRUUT];®%^orbd]_SVUT];gfxbd]Rk+^@k+gkEb'arUTce^@bd]Rk¥^o]Ág+PRU
v_`/h']RUe²fih'`o`@UxwUVWX
UYZ#7² PRUTrUg+PRUrbdn.bdg fih'] khD°UT`omKv_j_g ^ogkV`@UTcki OPRUT] g+PRU
`@UTcecUxwVrbdnbdgLSjRk+g2kh'g+^@k+mg¡ ¯bXw5^\[9UTrUT];g¢fxbd]Rkg+rh'^o];gki£g+PRU	hdfxfxUxkk^on_^o`o^og¡m¥h']Rw>g+PRUkgh'n_^o`o^og¡m
fxbd]Rkg+rh'^o];gki B ªbIbdg+PRbd`@wK^@k>k8h'^@w]^_^9&#&#&"5
Vgb«ha`b
c^95d 5e¨vbek+^og+^@bd]b'4g+PRUnb%w5m¤b'
g+PRUXrbdnbdg8¬^Ô^ogufih']n.UarUihdfPRUxwnImh>`@UTc b'g+PRUXrbdnbdgi B v_`/hdfxUTSVUT];g\^@kufih'`o`@Uxwf#("5
g^Ô
g+PRUTrUU7¦%^@kguhdfxfxUxkk+^on_`@U\ªb%bdg+PRbd`@w_k4h']Rw^Ôg+PRUfxUT];gUTrub'S¥hdkkub'g+PRUrbdn.bdg`o^@Uxkuh'n.bi®UXg+PRU
fxbd]I®U7¦P;j_`o`lb'g+PRUxkUhdfxfxUxkk^on_`@U\°b%bdg+PRbd`@w_kiLOPRUakUTg	b'³kgh'n_`@U\v_`/hdfxUTSVUT];gku^@kfT`@Uih'r+`omg+PRU
rUT`@UT®eh'];g\^o]5ªbdr+S¥h'g+^@bd]°bdruv_`/h']_]_^o]_cg+PRUXSVbdg+^@bd] b'¢h¥`@UTcecUxwrbdn.bdgi£ ¢U,fih'`o`g+P_^@k\kUTghWi
5Y__#`Zc^9¢b'9g+PRU`@UTcecUxw¥rbdn.bdgi B `@UTcecUxwVrbdn.bdgLPHhdk¯h'g2`@Uihdk+gLªbdj_rL`@UTcki²;g+P_rUxU`@UTck2UT]Rkj_rU
g+PRUakgh'n_^o`o^og¡mb'Lhv_`/hdfxUTSVUT];g4h']Rwh°bdj_r+g+P`@UTc¥vUTr+S>^ogkg+PRUSVbdg+^@bd]b'g+PRUrbdnbdgi
B -Rrk+gk+^oS>v_`@U ^o]Rk+gh']RfxUEb'uh`@UTcecUxwrbdnbdg^@kg+PRUj#`k(Y Y"ªOPRU kv_^@w_UTrXrbdn.bdg
PHhdkun.UxUT]^o]Rk+v_^orUxwn;mg+PRU B SXn_`@UTri².w_UT®UT`@bdv.Uxwh'g h'r+]RUTce^@U±UT`o`@bd] u]_^o®UTrk+^og×mlC*m  EePG¡
OPRUXnb%w5mb'g+PRUXk+v_^@w_UTrurbdnbdg^@k\h>k+^o]_ce`@UXvbd^o]Igi£h'`o`l^ogk`@UTck\h'rUXh'g+ghdfPRUxwgb¥g+PRUn.bIw5m
h']Rw fih']¤rUihdfPh']ImªbIbdg+PRbd`@wh'gw5^@k+gh']RfxU>`@Uxkk\g+PHh']hfxbd]Rkgh'];gX§°rbdS g+PRU,nb%w5m ¨°kUxU
=^ocej_rU>|B¬7LOPRU\v_rbdn_`@UTS b'v_`/h']_]_^o]_cVg+PRU\SVbdg+^@bd]b'³h,k+v_^@w_UTrrbdn.bdg^o]h']UT];®%^orbd]_SVUT];g
b'vbd^o]Ig°b%bdg+PRbd`@w_k³PHhdkLh'`orUihdw5mn.UxUT]>k+g+jRw5^@Uxw,n;mnMbd^@kkbd]_]Hh'gLUTgLh'`ÅoC*M! !\q2OPG¡pJ4bi ¢UT®UTr
g+PRUT^oraSVUTg+PRb%w¤hdkkj_SVUxkag+PHh'gg+PRU>kUTgb'¯°b%bdg+PRbd`@w_ka^@kh -R]_^ogUVkUTgb'¯v.bd^o];gkXh']Rw¤fih']_]Rbdg
n.UcUT]RUTrh'`o^oÉiUxw gbESVbdrUfxbdS>v_`@U7¦ UT];®%^orbd]_SVUT];gkBOP_^@k\vHh'v.UTr\v_rbdvbekUxkh ]RUT  SVUTg+PRb%w
gb¥fxbdS>v_j_gUg+PRU\°rUxUk+vHhdfxUb'2h,k+v_^@w_UTrurbdnbdg	nHhdkUxwbd]h,g+rh']Rk+°bdr+S¥h'g+^@bd]nUTg× ¢UxUT]g+P_^@k
qrqtsvu(w(xy{z
}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
v_rbdn_`@UTSÆh']Rwg+PRUv_rbdn_`@UTS b'¢SVbi®%^o]_ch¥PHh'`ÔÑ¡w5^@kh'S>^@w_k+g\bdnRk+ghdfT`@Uxki\OPRU>h'`ocbdr+^og+P_S ^@k
k^oS>v_`@UTr2g+PHh']¥g+PRUubd]RU	w_UxkfTr+^on.Uxw ^o] C*M/! !\q2OG.h']RwVg+PRU	SVUTg+PRbIw fih'] n.UU7¦5gUT]Rw_UxwVgbXg+PRU
fihdkUb'v.bd`omIcbd]Hh'`R°b%bdg+PRbd`@w>rUTce^@bd]Rkiu]RfxUg+PRU°rUxUk+vHhdfxUPHhdkLnUxUT]¥fxbdS>v_j_gUxw9²I^ogLfih']Vn.U
jRkUxwgb -R]Rwg+rhDs+UxfTgbdr+^@Uxk2h']Rw,kUxp;jRUT]RfxUxkb'"`@UTckLhdkk+^oce]_SVUT];gk¢hdkw_UxkfTr+^onUxw,^o]jC*M/! !4q¢OPG¡
OPRUvHh'v.UTr\^@k\bdr+c;h']_^oÉiUxw«hdk	ªbd`o`@bi kB£	kbdSVU]Rbdgh'g+^@bd]Rkh']RwrUxk+j_`ogkab'C*M/! !\q2OPGLh'rU
rUxfih'`o`@Uxw^o]g+PRU]RU7¦5g	kUxfTg+^@bd] (%UxfTg+^@bd]{Vk+PRbi k	g+PRUg+rh']RkÄªbdr+S¥h'g+^@bd]n.UTg¡ ¯UxUT]g+PRUkv_^@w_UTr
rbdn.bdg2v_rbdn_`@UTSh']RwVg+PRU	PHh'`ÔCÑ¡w5^@k>v_rbdn_`@UTS  Uv_rUxkUT]Ig¢^o] (%UxfTg+^@bd] },h']Eh'`ocbdr+^og+P_Sg+PHh'g
fxbdS>v_j_gUxk4g+PRUXrUxUk+vHhdfxUb'¢h¥k+v_^@w_UTr4rbdn.bdgªbdruv.bd^o];gu°b%bdg+PRbd`@w_ki (%UxfTg+^@bd]O k+PRbi k4PRbB 
g+PRUh'`ocbdr+^og+P_Sfih']n.UaU7¦%gUT]Rw_UxwgbVvbd`om%cbd]Hh'`9ªbIbdg+PRbd`@wrUTce^@bd]Rki
  "	X! 	 a @!"!k@+"!
 U^o];g+rb%w5jRfxU,kbdSVU]Rbdgh'g+^@bd]RkiQ×] (%UxfTg+^@bd]RkW5².{¥h']Rw}R²! ^@k4h w5^@kfTrUTgUkUTg4b'2w5^@kg+^o]RfTg
v.bd^o];gL°b%bdg+PRbd`@w_k#"%$'&)()*)*)*(+$-,.^o]Vg+PRU0/jRfT`o^@w_Uih'] v_`/h']RUe1 w_UT]RbdgUxk2g+PRUn.b%w5mb'.g+PRUrbdn.bdg
h']Rw¥§ ^@kg+PRUS¥hD¦5^oS¥h'`R`@UT]_ceg+PEb'9UihdfP¥`@UTch'g+ghdfPRUxw¥gb1>p=Rbdr¢fxbd]I®UT]_^@UT]RfxU4h']Rw¥ ^og+PRbdj_g
`@bekkb'¢cUT]RUTrh'`o^og×m² ¯U¥hdkk+j_SVUVg+PHh'g21 n.UT`@bd]_ckagbg+PRU>v_`/h']RUVfxbd]Igh'^o]_^o]_cg+PRU,ªb%bdg+PRbd`@w_k
¨31 fih']n.U\kUxUT]hdkg+PRU4bdr+g+PRbdcbd]Hh'`lv_rb'sÄUxfTg+^@bd]b'lg+PRU4n.bIw5mEb'lg+PRU4rbdnbdgbd]Igb,g+PRU4v_`/h']RU
fxbd]Igh'^o]_^o]_cg+PRU>°b%bdg+PRbd`@w_k8¬7¥OPRU>rUxUVkvHhdfxU,Æ^@kag+PRUVkUTgb'h'`o`2kgh'n_`@UVv_`/hdfxUTSVUT];gkB B
v_`/hdfxUTSVUT]Ig>^@kk8h'^@wÃh'gg+PRU¥`o^oS>^og>b'	k+gh'n_^o`o^og×m¤^Ô	^og`o^@Uxk,bd]g+PRUEn.bdj_]RwRh'r+m¤b'g+PRUfxbd];®U7¦
PIj_`o`b'ug+PRUhdfxfxUxkk+^on_`@Uv.bd^o];g,ªb%bdg+PRbd`@w_ki  bdg+^@fxUg+PHh'g ^@k>hfT`@bekUxw kUTgVh']RwKfxbd];gh'^o]Rk
g+PRUv_`/hdfxUTSVUT];gkah'gg+PRUa`o^oS>^og4b'³k+gh'n_^o`o^og×m/#UTg54 ·  ½ w_UT]RbdgUg+PRUnbdj_]RwRh'r+mb' h']Rw7698
w_UT]RbdgUg+PRUfT^orfT`@U	b'"rhdw5^ojRkL§ fxUT]IgUTrUxw¥h'g9$)8Ä;: ^@k³g+PRU	h'r+rh']_cUTSVUT]Ig¢b'"g+PRUfT^orfT`@Uxk698Hªbdr
< ¿>=2¿¸ ²;^Å Ue³g+PRUuk+j_n.w5^o®%^@k+^@bd] b'g+PRU	v_`/h']RU	^o]Rw5jRfxUxwEn;m>g+PRU4fT^orfT`@UxkiOP_^@kh'r+rh']_cUTSVUT];g
v_`/him%kh']«^oS>vbdr+gh']Igrbd`@U>^o]«bdj_rv_rbdn_`@UTSÂh']Rw  ¢U> ^o`o`LU7¦5v_rUxkkag+PRU>fxbdS>v_`@U7¦5^og¡m rUxkj_`ogk
^o]¤gUTr+S b'@? :A? ²g+PRU¥k+^oÉiUVb'B:E Q×] g+PRU> ¯bdrk+gÄÑ¡fihdkUe²C? :D?FEHG ·ª¸ ¹ ½ n_j_g^Ô0I­w_UT]RbdgUxkXg+PRU
S¥hD¦5^oSXj_S©];j_SnUTr,b'w5^@k%kKJ · $-8L(§ ½ g+PHh'gXfih']fxbB®UTrhv.bd^o];gb'g+PRUVv_`/h']RUe²^ogXfih']¤n.U
kPRbi ]¥g+PHh'g@? :A?'E ¶>· I ¸½ C (IPHhe5|(G¡$¢`@Uih'r+`omMI,^@k¢]Rbdg2`/h'r+cUTr2g+PHh'] ¸ h']Rw¥^o] fihdkUb'lkvHh'rkU
ªb%bdg+PRbd`@w_kN? :A?dS¥hxm>n.U`o^o]RUih'r+`om>rUT`/h'gUxw gbg+PRU	];j_SnUTrb'.°b%bdg+PRbd`@w_ki#UTgCO & EQP §KR'SUTWVXV
#lUTg J ·ZY½ w_UT]RbdgUg+PRUXfxbd]I®U7¦P;j_`o`³b'Lh¥kUTg Y ²\[^]%_a`\b ·ZYL½ g+PRUXfxbdS>v_`@UTSVUT]Igh'r+mkUTg4b' Y
h']Rw =Å¸FcT·ZY½ g+PRU^o];gUTr+^@bdrb' Y   U4khim>^o] g+PRU4kUxpIjRUT`Hg+PHh'g¯g¡ ¢b,bdn5s+UxfTgk `bY5`Z5Y5
Ie 5Y&#V^
^ÔLh']Rwbd]_`om^Ôg+PRUT^or	rUT`/h'g+^o®Ua^o];gUTr+^@bdrku^o];gUTrkUxfTgi
OPRUuh'`ocbdr+^og+P_S w_UxkfTr+^onUxw¥^o] C*M/! !\q2OPG"^@k2nHhdkUxw¥bd]¥g+PRUªbd`o`@bi ^o]_c,bdnRkUTr+®dh'g+^@bd]£³^o]h
fxUT`o`!db':E²g+PRUkUTgLb'.°b%bdg+PRbd`@w_kg+PHh'g2fih'] nUrUihdfPRUxwVnImg+PRUrbdnbdgL^@k$-_¦5Uxwe;g+PRUv.bdr+g+^@bd]
b'Cdg+PHh'gan.UT`@bd]_ckgbEÆ^@kXU7¦_hdfTg+`omg+PRU,^o];gUTrkUxfTg+^@bd]Kb'Cd  ^og+P«g+PRUVfxbd]I®U7¦­PIj_`o`2b'g+PRU
ªb%bdg+PRbd`@w_kg+PHh'gfih'],n.U2rUihdfPRUxwrbdSd2OPRUTrU7°bdrUe²g+PRU¯Uxw5cUxk³b'\4 ·  ½ h'rU¯UT^og+PRUTrLfT^orfTj_`/h'r
h'rfxk\n.UT`@bd]_ce^o]_cgbf:µbdrav.bdr+g+^@bd]Rkab'¢`o^o]RU>kUTceSVUT]Igks+bd^o]_^o]_cg¡ ¢bEªb%bdg+PRbd`@w_k-eSVbdrUxbB®UTrh
gihpqWgZj
 	
 !"# O
®UTr+gU7¦b'4 ·  ½ ^o]RfT^@w_UT]Igagb¥g× ¢bk+g+rh'^ocePIg4`o^o]RU,Uxw5cUxk4^@kah>ªb%bdg+PRbd`@wK¨°kUxUh=^ocej_rU>W¬7\OPRU
fxbdS>v_`@U7¦5^og¡mb'PHhdkn.UxUT]v_rbi®UxwgbVnU ?  ? E G · ? :D? ½ C*M/! !\q2OPG¡


	
 
	
	

 


 
	

=^ocej_rUW5£ B ]U7¦Rh'S>v_`@Ub'³g+PRU4rUxUXk+vHhdfxUab'h,kv_^@w_UTrrbdnbdgi
OPRU4h'`ocbdr+^og+P_Sv_rUxkUT]IgUxwE^o] C*M/! !\q2OPG9fxbdS>v_j_gUxkg+PRU°rUxUukvHhdfxU^o] ¶V· ? :D? ºo»e¼¯¸½
g+^oSVUepQ×g9jRkUxkkbdv_P_^@k+g+^@fih'gUxwwRh'ghk+g+r+jRfTg+j_rUxkh'`o`@bi ^o]_c4g+PRULbP[ÑÅ`o^o]RUS¥h'^o];gUT]Hh']RfxU¯b'Rfxbd];®U7¦
PIj_`o`@ki
OPRU4h'`ocbdr+^og+P_S w_UxkfTr+^on.Uxw¥^o] g+P_^@k¢vHh'v.UTr2PHhdk¢g+PRU4kh'SVUg+^oSVU4fxbdS>v_`@U7¦%^og×m²5jRkUxk2k^oS>v_`@U
wRh'ghk+g+r+jRfTg+j_rUxkh']Rw¤fih']¤n.U>U7¦%gUT]Rw_Uxw¤gbg+PRU¥fihdkUV PRUTrUVg+PRUVkUTgK b'¯°b%bdg+PRbd`@w_k^@kh
kUTg4b'Lv.bd`omIcbd]Hh'`³rUTce^@bd]Rkh']Rw]Rbdgak+^oS>v_`omh kUTg4b'¢vbd^o]IgkiL=Rbdrak+^oS>v_`o^@fT^og¡m². ¯Ufxbd]Rk^@w_UTr
-Rrkgg+PRUfihdkUab'³vbd^o]IgªbIbdg+PRbd`@w_k	h']Rwvbek+g+v.bd]RU\g+PRUw5^@kfTjRkk+^@bd]bd]v.bd`omIcbd]Hh'`9ªb%bdg+PRbd`@w_k
gb (%UxfTg+^@bd]O5
 "!$#&%'%(!$)#&#+*-,./'%(!$
Ob k^oS>v_`o^Ômg+PRUv_rUxkUT]Igh'g+^@bd]­b'¢g+P_^@k	vHh'v.UTri² ¢US¥hUUkbdSVUXcUT]RUTrh'`³v.bek+^og+^@bd]hdkkj_S>v5Ñ
g+^@bd]RkB
 bg× ¢b°b%bdg+PRbd`@w_k`o^@UEh'gw5^@k+gh']RfxU U7¦_hdfTg+`om S'§>OP_^@kP;m%vbdg+PRUxk+^@kX^@k]RbdgrUih'`o`om rUxkÄÑ
g+r+^@fTg+^o®UeIQ×]Rw_UxUxw9²9^Ôg+PRU,rbdnbdgajRkUxk\g¡ ¢bk+jRfP ªb%bdg+PRbd`@w_ki²9^oga^@kh'gag+PRU,S>^@w5`@UVb'¯g+PRU,g¡ ¢b
ªb%bdg+PRbd`@w_k	h']Rwfih']_]RbdgSVbB®Ue
qrqtsvu(w(xy{z
  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 bag+P_rUxU°b%bdg+PRbd`@w_k¢PHhx®UuhXfT^orfTj_SVkfTr+^on_^o]_c,fT^orfT`@U	b'9rhdw5^ojRk¢§>$(IjRfPEhfxbd] -Rcej_rh'g+^@bd]
 ^o`o`9n.U\rUT`@UT®eh'];gubd]_`om ªbdr	hv_`/hdfxUTSVUT];gub'³g+PRUarbdn.bdg	h'gg+PRUfxUT];gUTrub'g+PRUfT^orfT`@Uh']Rwg+PRU
rbdn.bdgfih']_]Rbdg	SVbB®UajRk+^o]_c¥kjRfPhv.bek+^og+^@bd]ªbdr^ogk`@UTcki
 Uh'`@kbhdkk+j_SVUg+PHh'g\g+PRUX`o^o]RU	s+bd^o]_^o]_cEg× ¢b ªbIbdg+PRbd`@w_k4^@k4]Rbdg4U7¦RhdfTg+`omh'g\w5^@k+gh']RfxU,§
°rbdS h']Rbdg+PRUTr	°b%bdg+PRbd`@w92OP_^@k	P;m%vbdg+PRUxk+^@k	ªbdr+n_^@w_kg+PRUn.bdj_]RwRh'r+mb'gb¥fxbd];gh'^o]Uxw5cUxk
g+PHh'guw_UTcUT]RUTrh'gU^o];gbVvbd^o]Igki
B `o`_g+PRUxkUP;m%vbdg+PRUxkUxk¢fxbd]RfxUTr+]¥kbdSVUkvUxfT^/h'`_v.bd^o];gk¢b'"²^@kbd`/h'gUxw>vbd^o]Igk2bdr2k^o]_cej_`/h'r
v.bd^o];gk	bd]^ogkn.bdj_]RwRh'r+m²Hh']Rwfih']n.U\rUTSVbi®Uxwn;mh,fih'rU7j_`h']Hh'`om%k+^@kB
    ! , ¥! "Xu;!	 " "!
Q×],g+P_^@kkUxfTg+^@bd]² ¯UUxk+gh'n_`o^@k+P>g+PRUfxbd]_]RUxfTg+^@bd]¥n.UTg¡ ¯UxUT]Vg+PRU¯°rUxU¯kvHhdfxUb'"g+PRUk+v_^@w_UTr³rbdn.bdg
h']Rwg+PRUarUxUak+vHhdfxUXb'hPHh'`ÔÑ¡w5^@kErbdnbdgSVbB®I^o]_c n;mEg+rh']Rk+`/h'g+^@bd]h']Rwrbdgh'g+^@bd]­h'S>^@w_k+g ¸
v.bd^o];gubdnRk+ghdfT`@Uxki

 ËIÏ  Ë  WiI#`b 5YIY"Lc05# b cdn a#5"(
 `b
c^95d 5bF `ie   k

   Wi5Y_I6#5#  WX
 +6#  Yc#§ ^9(e 5Y_a WivcH&#Db^_e 
VWi
\	C #V_  \!Y_#"$!%
&  Ï9Ï('  B v_`/hdfxUTSVUT]Igb'Lg+PRUkv_^@w_UTr	rbdn.bdgu^@ku]Rbdg4kgh'n_`@UX^Ô¢h']Rwbd]_`om^ÔLg+PRUfxbd]I®U7¦PIj_`o`
b'\h'`o`¯g+PRU rUihdfPHh'n_`@U°b%bdg+PRbd`@w_k,w_bIUxk]Rbdg>fxbd];gh'^o] g+PRUEn.bIw5m 1b'	g+PRUErbdn.bdgi OPHh'g,^@k
UxpIj_^o®eh'`@UT];gagb_£\g+PRUTrU>U7¦5^@k+gkhEfT`@bekUxw­PHh'`ÔCÑ¡w5^@kb'¯rhdw5^ojRk§ fxUT];gUTrUxwh'gK1 P_^@fP¤w_b%Uxk
]Rbdgfxbd]Igh'^o]h']Im ªb%bdg+PRbd`@w¤¨°kUxU =^ocej_rUX{¬7 )
*
=^ocej_rUX{5£ B v_`/hdfxUTSVUT];gu P_^@fP^@k]Rbdg	k+gh'n_`@Ue
gihpqWgZj
 	
 !"# 
   *

=^ocej_rUa}R£7J · C( ½ 
	Ë
  Ï (7J · C( ½ "9FWi WX
 +6#h!Yc#¢§ ^&5e 5Y_ c( #V_   Y_ 
 kj" 
· * ½ ¹ ·! "# * ½ ¹ ¿ §¹
· * ½$&%('  ·! )* * ½+x»,$  ¿-
	Ë
  Ï/.10$-832D · < ¿ =¢¿¸½ 
g( #  k
4M8WE " · C( ½ 2DP § ¹65 O & R 7287J · $-8L( ½ .
4HE ,9
8;:;& 4M8
< 8 E 6 8 5 O &
4M8>= 6

r"_n^_

g	WiDWi5
 ^9
WH
 Xd h^&5e 5Y_a $-8  #V9  XY@?  %
 bdg+^@fxUg+PRUg¡m%v.bdcerh'v_P_^@fih'`	w5^@k+g+^o]RfTg+^@bd]n.UTg¡ ¯UxUT]g+PRUfT^orfT`@U 6 8 w_U -R]RUxw^o] P § ¹ h']RwKg+PRU
gbdr+jRk < 8aw_U -R]RUxw ^o] P § ¹ 5 O & T=Hbdr¥fxbd];®UT]_^@UT]RfxUe² ¯U ^o`o`	b'°gUT]^@w_UT]Ig+^Ôm O & h']Rwg+PRU
^o]IgUTr+®dh'`BA - (+SUTDCb' P §OP_^@kh'`o`@bi kgbw5rhx  bdn5s+UxfTgkb';P § ¹ 5 O & ^o]DP §6E\h']Rw gb,k+v.UihU¥b'
g+PRUFdÑ×hD¦%^@kiHG   w_UT]RbdgUg+PRUJI7v_`/h']RUKIa" · C( ½ 2AP §¹ 5 O & R@2ELNMU.
	Ë
  ÏPORQA  k Wio5Y__n# `ic^9"S AWi
 {.# Y"!d  06 "jY#&

b	Y  dA P#5NWZn#VV I"&#5^(
5# P#AWiA#(  · C( ½ 2 P § ¹ 5 O & #Z^5WWi
WZ Wi
 {.#67J · #(T T ½ bK Wi Pnl5d`kZ e 5Y&#V^ %
&  ÏULÏ    ÏVWS E [^]%_a`\b · 4 ½ %
&  Ï9Ï('  0D@2 O & ²g+PRUkUTgS"XYG  ^@k³g+PRU¯°rUxUk+vHhdfxUb'"g+PRUPHh'`Ô9w5^@k"7J · C(Z T ½ SVbi®%^o]_c
nIm\g+rh']Rk+`/h'g+^@bd]bd]_`om²dh'S>^@w_k+gg+PRULbdnRkghdfT`@U9$ & ()*)*)*%(+$ , lOP;jRkB²[S>XHG  ^@k9g+PRULfxbdS>v_`@UTSVUT]Igh'r+m
qrqtsvu(w(xy{z
E  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
=^ocej_rU O5£ JuUT`o^@fxbd^@wRh'`®bd`oj_SVUF4 8Ä
kUTg¯b'lg+PRU4j_]_^@bd]b'lg+PRU ¸ ±^o] bB k%^ k¯kj_SVk0$)8  7J ·¡¶ (B T ½ E17J · $-8 ( ½  PRUTrU ¶
^@kg+PRUabdr+^oce^o]b'³g+PRU\rU7°UTrUT]RfxU\°rh'SVUeLOPRUTrU7ªbdrUe²R ¯UaPHhx®Ue£
0D@2 O & SX G  E []U_a`!b · 9& 8 ,  J · $-8L( ½+½
h']Rw !4U -R]_^og+^@bd]{,mI^@UT`@w_kg+PRU\rUxk+j_`ogi )
#UTg `  w_UT]RbdgUg+PRU«S¥h'v_v_^o]_c ¨°fih'`o`@Uxw	×bdr+g+PRbdcbd]Hh'`v_rb's+UxfTg+^@bd]
¬7£ P § ¹ 5 O & 
P § ¹ ( · C( ½ ¥

 ËIÏ  Ë  
E [^]U_a`!b · `   · [^]U_a`!b · 4 ½+½+½
gihpqWgZj
 	
 !"# 
&  Ï9Ï('  B fxfxbdrw5^o]_c gb>OPRUxbdrUTSÂ|Xh']Rw !\U -R]_^og+^@bd]Rk4W¥h']Rw}R²5
E [^]U_a`!b · `  · S ½+½ ¢OPRUrUxkj_`ogg+PRUT]°bd`o`@bB k°rbdSµqrbdv.bek+^og+^@bd] O5 )
EË ¤_  []U_a`!b · `  · [^]U_a`!b · 4 ½+½+½ 5 O & ^@kg+PRU­`/h'r+cUxk+g ITfTm%`o^o]Rw_UTrNI­^o]RfT`ojRw_Uxw ^o]L4­² PRbekUhD¦%^@k^@kvHh'rh'`o`@UT`lgb,g+PRU 'Ñ×hD¦5^@k¨°kUxU =^ocej_rUX¬7LOPRUnHhdk+^@kb'³g+P_^@kfTmI`o^o]Rw_UTr	^@k
EË ¤_  B SVbd]_c­g+PRU v_rUT®I^@bdjRk+`omw_U -R]RUxwÃbdn5s+UxfTgki²]Rbdg+^@fxUE P_^@fPKbd]RUh'rUEfT`@bekUxwKbdr
bdv.UT]¤kUTgkB  J · $-8 ( ½ h']Rw*4 8h'rUVfT`@bekUxw nIm­w_U -R]_^og+^@bd]²4Â^@kfT`@bekUxwÁ¨j_]_^@bd]Ãb'fT`@bekUxw
kUTgk8¬7² S ^@k¯bdv.UT] ¨°fxbdS>v_`@UTSVUT];gh'r+mb' 4¬7² [^]U_a`!b ·  ½ ^@kbdv.UT]«¨v_rb'sÄUxfTg+^@bd]b'S¬2h']Rw ^@k
fT`@bekUxw«¨°fxbdS>v_`@UTSVUT];gh'r+mb'[^]%_a`\b ·  ½ ¬7


¹
	


 	 !!
=^ocej_rUX5£ [^]U_a`!b · `   · [^]%_a`\b ·ZYL½+½+½ 
EË ¤_ " OPRU\rUxk+j_`ogkb'g+P_^@kkUxfTg+^@bd]w_b]Rbdgw_UTv.UT]Rwbd]g+PRU4ÅhdfTg¯g+PHh'gg+PRU4ªb%bdg+PRbd`@w_k
h'rULvbd^o]Igkir=HbdrSVbdrUcUT]RUTrh'`ªb%bdg+PRbd`@warUTce^@bd]Rki²' ¢ULk^oS>v_`om4]RUxUxwgbrUTv_`/hdfxULg+PRUPRUT`o^@fxbd^@wRh'`
®bd`oj_SVUxk	n;mEg+PRUT^oruh']Hh'`@bdckiLOP_^@k	 ^o`o`n.Uaw_bd]RUa^o] (%UxfTg+^@bd] O5
qrqtsvu(w(xy{z
|i  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
    A@au©	
Q×]g+P_^@kkUxfTg+^@bd]²R ¢Uav_rbdv.bekUXh']h'`ocbdr+^og+P_S gb>fxbdS>v_j_gUanHhdkUxwbd]OPRUxbdrUTS5
B -Rrk+g>h'g+gUTS>v_ggbjRkUEOPRUxbdrUTS~S¥himfxbd]Rk+^@k+g^o]KfxbdS>v_j_g+^o]_c#S h']Rwgbv_rb's+UxfTg
^ogk¥fxbdS>v_`@UTSVUT];gh'r+m bd]Ágb g+PRUPRbdr+^oÉibd];gh'`4v_`/h']RUe OPRUSVbdg+^@bd]Áv_`/h']_]_^o]_cÃb'h«fxbd];®U7¦
v.bd`om%cbd]Hh'`¯rbdn.bdg>^o]hvbd`om%cbd]Hh'`UT];®%^orbd]_SVUT];g¥PHhdk,n.UxUT] U7¦%gUT]Rk^o®UT`omk+g+jRw5^@Uxw ¨°kUxU ªbdr
U7¦Rh'S>v_`@U C K (5e_² K (%OPG¬7 (IjRfPh'`ocbdr+^og+P_SVk>fih']ÃnU¥cUT]RUTrh'`o^oÉiUxwKgbv_`/h']Kg+PRU SVbdg+^@bd]
b'hVPHh'`ÔÑ¡w5^@k.Q×g4kPRbdj_`@w`@Uihdwgbh']­h'`ocbdr+^og+P_SÆb'2fxbdS>v_`@U7¦5^og¡m ¶>·ª¸

·ª¸½;ºo»e¼¯¸½ ² PRUTrU


·ª¸½ ^@kah']«h'`oSVbek+g\`o^o]RUih'r\j_]RfTg+^@bd] b' ¸ aOPRUv_rb's+UxfTg+^@bd]­fih']­n.Uw_bd]RU,jRk^o]_cEfT`/hdkk^@fih'`
gUxfP_]_^@p;jRUxkB²lk+jRfP¤hdkav_rb'sÄUxfTg+^o]_ch'`o`g+PRUªhdfxUxkab' S h']Rw fxbdS>v_j_g+^o]_cg+PRUT^oraj_]_^@bd] (I^o]RfxU
g+PRUEfxbdS>v_`@U7¦5^og¡mb'ug+PRU{'! bdn5sÄUxfTg S ^@k]Rbdg>w5^orUxfTg+`om«rUT`/h'gUxwÃgbg+PRUEfxbdS>v_`@U7¦5^og¡mb'u^ogk
v_rb's+UxfTg+^@bd]²¯g+P_^@k¥h'v_v_rbhdfP w_b­]RbdgVv_rbi®%^@w_Uh fxbdSn_^o]Hh'gbdr+^/h'`	n.bdj_]Rwbd]K J4bi ¢UT®UTri²
hdkk+j_S>^o]_cD?  ? E ¶>·  · ? :A? ½+½ ¨ P_^@fPE ^o`o`n.Uv_rbi®UxwE^o]Eg+P_^@k¯vHh'vUTr8¬Lg+PRUg+^oSVU4fxbdS>v_`@U7¦%^og×mg+PRUh'`ocbdr+g+^oP_Sb' K Uxw_UTSUTg	h'`Å^@k ¶V·ª¸  ·ª¸½;ºo»e¼¯¸    · ? :A? ½;ºo»e¼ ¹ ¸½ 
Q¡]Kg+P_^@k,vHh'v.UTri²L ¢Uv_rUxkUT];g¥hw5^orUxfTgVfxbdS>v_j_gh'g+^@bd]Áb'	ÃOP_^@kVh'v_v_rbhdfPv_rbB®I^@w_Uxk
h'] j_v_v.UTr>n.bdj_]Rw bd] g+PRUk+^oÉiUb'	²¢]Hh'SVUT`om ?  ? E ¶>·  · ? :A? ½+½  Q¡gVh'`@kb­v_rbB®I^@w_Uxk h']h'`ocbdr+^og+P_S gbKfxbdS>v_j_gU ^o] ¶>·  · ? :A? ½;ºo»e¼¸½ g+^oSVUe B kE^o] C ( (iEHGh']Rw fxbd];g+rh'r+m gb
C K (%OPG¡².g+PRUVh'`ocbdr+^og+P_SÆv_rbdvbekUxw­PRUTrU,^@kakUT]Rk+^og+^o®Ugb ? :D?H P_^@fP«^@k\jRk+jHh'`o`om`@Uxkk\g+PHh']
pIjHhdw5rh'g+^@fe B ]Rbdg+PRUTr¥hdw5®dh']Igh'cUb'abdj_rVw5^orUxfTg¥fxbdS>v_j_gh'g+^@bd]²^@k>gb«hi®bd^@wg+PRUU7¦5v_`o^@fT^og
fxbd]Rkg+r+jRfTg+^@bd]b'g+PRUX{'! bdn5s+UxfTg S  P_^@fP^@kjRkUT`@Uxkkªbdr	bdj_ruh'v_v_`o^@fih'g+^@bd]#uj_ruh'`ocbdr+^og+P_S
S¥h']_^ov_j_`/h'gUxkabd]_`omg¡ ¢bw5^oSVUT]Rk+^@bd]Hh'`Lh'r+rh']_cUTSVUT]Igkabdru`@bB ¢UTrUT];®UT`@bdv.Uxkah']Rw ¯Uv_rbi®%^@w_U
h,w_UTgh'^o`@Uxww_UxkfTr+^ov_g+^@bd]b'³g+PRUfTj_r+®Uxk^o]I®bd`o®Uxw^o]g+PRUfxbd]Rkg+r+jRfTg+^@bd]
#UTgjRk]Rbi  w_UTgh'^o`.g+PRU\fxbdS>v_j_gh'g+^@bd]b' ^o]Eg+PRU\fihdkU\b'vbd^o]Ig¢ªb%bdg+PRbd`@w_ki  UNI]RbB 
g+PHh'guUihdfPh'rfXb'³g+PRUnbdj_]RwRh'r+m 4 ·  ½ b'³^@kUT^og+PRUTr4hVk+g+rh'^oceP;gu`o^o]RUXkUTceSVUT]Ig	n.UT`@bd]_ce^o]_c
gbEhV`o^o]RUsÄbd^o]_^o]_cEg¡ ¯b °b%bdg+PRbd`@w_kubdrah'] h'rfXb'¢h fT^orfT`@Ua698	¨°kUxU (%UxfTg+^@bd]«W¬7	OPRUfT^orfTj_`/h'r
h'rfxk94 ·  ½ X26 8 h'rU	fxbdS>v_j_gUxw -Rrk+gu¨(%UxfTg+^@bd]Rk2}Ro|e²}R Wh']RwV}R {¬h']Rw>`o^o] Uxw>gbdcUTg+PRUTr¢ ^og+P
g+PRU\`o^o]RUXkUTceSVUT];gk	^o]h,kUxfxbd]Rwk+gUTv¤¨(%UxfTg+^@bd]Rku}R }¥h']Rw}R O¬7
	
  !$,.-* '  '%(!$)!
 UfxbdS>v_j_gU,g+PRU,fxbd];g+r+^on_j_g+^@bd]¤b'¯UihdfP fT^orfT`@U 698  ² = MKE < ()*)*)*( ¸ ²gb 4 ·  ½ ^o]­g+j_r+] < 8 ^@kg+PRU\gbdr+jRkN698  5 O &   Uhdkk+j_SVUg+PHh'g5698  ^@kvHh'rh'SVUTgUTr+^oÉiUxwn;m­h']Rw < 8  n;m ·  ( ½ (I^o]RfxU\^@kh>fT`@bekUxwkUTgi²5g+PRUafxbd]Ig+r+^on_j_g+^@bd]b'698

gb 4 ·  ½ ^@kg+PRUaw5^\[9UTrUT]RfxUan.UTg¡ ¢UxUT]
g+PRU4fxbd];g+r+^on_j_g+^@bd]b'698  gb h']RwEg+PRU\fxbd];g+r+^on_j_g+^@bd]b' 698  gbXg+PRU4^o]IgUTr+^@bdrb' B fxfxbdrÄÑw5^o]_cEgbEOPRUxbdrUTS 5²" X 6 8  E [^]%_a`\b · `   · [^]U_a`!b · 4 X < 8  ½+½+½ h']Rw^o]cUT]RUTrh'`vbek^og+^@bd]=¡¸Fc7·  ½ X 698  EH[^]U_a`!b · `   · [^]U_a`!b ·=Å¸FcT· 4 ½ X < 8  ½+½+½  #UTgC8w_UT]RbdgU 4 8 X < 8  ¨°kUxU =^ÔÑcej_rUVe¬7¢`@Uih'r+`om²Z4 X < 8  E 8  8 Ku]g+PRU,bdg+PRUTr\PHh']Rw9² =Å¸FcT· 4 ½ X < 8  E =Å¸Fc7·  8:\8   8×½ 
Q×]Rw_UxUxw9² =Å¸FcT· 4 8  ½ X < 8  E  h']Rw9²>hdfxfxbdrw5^o]_c gb g+PRUcUT]RUTrh'`>v.bek+^og+^@bd]yhdkkj_S>v_g+^@bd]²
gihpqWgZj
 	
 !"# |e|
 

 

¹
 :	 


¹
   
 
 
  
  
 
 
   
  :	 
 :   


=^ocej_rU%£ Q×];gUTrkUxfTg+^@bd]b'4M8 ^og+P < 8  °bdr$-8  $-8CE S§ h']Rw  · (   $)8  $)8 ½ EL ¹ EQTWR'S%
ªbdr = E = Md² =Å¸FcT· 4 8 ½ X < 8  E =Å¸Fc7· C8 ½ ¨]Rbdg+^@fxUg+PHh'g =Å¸Fc7· 4M8 ½ ^@kEg+PRU^o];gUTr+^@bdrb' 4M8^o]P § ¹ 5 O & n_j_g =Å¸FcT· B8 ½ w_UT]RbdgUxk	g+PRUX^o];gUTr+^@bdr\b' C8^o] O & 5 O & ¬7oQ×gªbd`o`@bi kg+PHh'g	 XA698 E [^]U_a`!b · `   · [^]U_a`!b ·  8 B8 ½+½+½ h']Rw =Å¸Fc7·  ½ X 698  E =¡¸Fc7· [^]U_a`!b · `   · [^]U_a`!b ·  8:\8  B8 ½+½+½+½ OPRUTrU7ªbdrUe²
4 ·  ½ XD698  E []U_a`!b · `   · [^]U_a`!b ·  8B8 ½+½+½"!B=Å¸FcT· []U_a`!b · `   · [^]%_a`\b ·  8:\8  B8 ½+½+½+½ *
OPIjRki²g+PRUfxbd];g+r+^on_j_g+^@bd] b' 698  gb 4 ·  ½ fxbdSVUxkErbdS g+PRUfxbdS>v_j_gh'g+^@bd] b'  8 B8h']Rw 8:\8  B8Ä
qrqtsvu(w(xy{z
|iW  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 


 

   
    

       :     
 :    
 
=^ocej_rU E5£ ¯bd];g+r+^on_j_g+^@bd] b'K698  gb 4 ·  ½ ¨ - $'&$)8    §>²¯§ ¿ $ ¹ $-8     S³§>² S§ ¿ $ E $-8    S'§X¬7
Z\UxbdSVUTg+r+^@fih'`o`om²![^]U_a`!b · `   · []U_a`!b ·  8B8 ½+½+½ ^@kg+PRUXbdr+g+PRbdcbd]Hh'`lv_rb's+UxfTg+^@bd]b'g+PRU`/h'rÄÑ
cUxkg®UTr+g+^@fih'`k+g+r+^ov 8  ^o]RfT`ojRw_UxwK^o]  8  8  (I^oS>^o`/h'r+`om²9[^]U_a`!b · `  · [^]%_a`\b ·  8:\8   8×½+½+½ ^@kg+PRUVv_rb'sÄUxfTg+^@bd]²h'`@bd]_chw5^orUxfTg+^@bd]vHh'rh'`o`@UT`¢gbg+PRU 'Ñ×hD¦5^@ki²b'g+PRU¥`/h'r+cUxk+g®UTr+g+^@fih'`k+g+r+^ov
8  ^o]RfT`ojRw_Uxw^o]  8:\8  B8ÄOP;jRkB²F4 ·  ½ X 698  ^@kg+PRU®UTr+g+^@fih'`v_rb's+UxfTg+^@bd] bd];gbD698  b'Lg+PRU®UTr+g+^@fih'`k+g+r+^ov	8  !B=Å¸FcT·  8  ½ ¨°kUxU =^ocej_rUhE¬7Q¡]­bdrw_UTragb fxbdS>v_j_gU U7´¥fT^@UT];g+`om²l ¢U]RUxUxw­gbEfxbdS>v_j_gU,g+PRUj_]_^@bd]«b'¢g+PRUrUTce^@bd]Rk
 8 U7´¥fT^@UT];g+`om±bdrUv_rUxfT^@kUT`om². ¢U ^o`o`³k+PRbi  g+PHh'g\g+PRUXj_]_^@bd] b'2g+PRUrUTce^@bd]Rk  8 fih']­n.U
fxbdS>v_j_gUxwK^o] ¶V· I 8  ºo»e¼ I'8  ½ g+^oSVUE PRUTrU I 8  ^@k,g+PRUE];j_SXn.UTr¥b'4PRUT`o^@fxbd^@wRh'`®bd`oj_SVUxk 4 8^o]IgUTrkUxfTg+^o]_c < 8  
gihpqWgZj
 	
 !"# |i{
OP_^@kX^@kvbekk+^on_`@UVn.Uxfih'jRkUVg+PRU  8 PHhx®UhkvUxfT^/h'`k+PHh'v.U>g+PHh'g,h'`o`@bB kgbrUxw5jRfxU g+PRU
fxbdS>v_j_gh'g+^@bd]b'g+PRUT^or¯j_]_^@bd] gbg+PRU	fxbdS>v_j_gh'g+^@bd]b'hXk+S¥h'`o`];j_SXn.UTrb'`@bi ¯UTrUT]I®UT`@bdvUxk
b'fTj_r+®Uxkaw5rhx ]¤bd] < 8   ^og+P g+PRUv_rbdv.UTr+g¡mg+PHh'gag¡ ¢bb'¢g+PRUTS ^o];gUTrkUxfTgXh'gaSVbek+gabd]RfxUeOPRUXcUxbdSVUTg+r+^@fv_rbdvUTr+g+^@Uxk\b'Lg+PRU C82h'rUw5^@kfTjRkkUxw^o] (%UxfTg+^@bd]}R W h']Rw9²^o] (%UxfTg+^@bd]}R {5²
 ¯Uav_rUxkUT]Iguh']Rwh']Hh'`om%ÉiUag+PRUXh'`ocbdr+^og+P_Sªbdr	fxbd]Rk+g+r+jRfTg+^o]_cM4 ·  ½ XD698


	   ! "' %# ! ' 8
 Ukg+jRw5mPRUTrUg+PRUrUTce^@bd]Rk  8 E14 8 X < 8  r=Rbdr¢fxbd];®UT]_^@UT]RfxUe²I ¢U ^o`o`_jRkUg+PRU®b%fih'n_j_`/h'r+mb'g+PRUuv_`/h']RU4 PRUT]Ew_UxkfTr+^on_^o]_c,bdn5s+UxfTgkbd] g+PRUugbdr+jRk < 8

 =Rbdr^o]Rk+gh']RfxUe²%g+PRUufTj_r+®U4w5rhx ]
bd]g+PRUgbdr+jRk < 8   ^og+PUxpIjHh'g+^@bd]
  	   [CE -
 ^o`o`n.Ufih'`o`@Uxw h¥`o^o]RUe4OPRU`o^o]RU  E M ^o`o`nUfih'`o`@Uxw®UTr+g+^@fih'`h']Rwbdr+^@UT];gUxw«hdfxfxbdrw5^o]_c
gbX^o]RfTrUihdk+^o]_c _ #bi ¯UTr	h']Rw¥j_v_v.UTr2 ^o`o`rU7°UTr¯gbg+P_^@kbdr+^@UT]Igh'g+^@bd]2OPRU	w5^@kfTjRkk+^@bd]EnUT`@bB 
fxbd]Rk^@w_UTrk	bd]_`omE]Rbd]UTS>v_g¡mrUTce^@bd]Rk  8 
 U^o];g+rb%w5jRfxUPRUTrUhu°UT K]Rbdgh'g+^@bd]Rki#lUTg 698 ·  ½ nU¯g+PRUPHh'`ÔÑ¡fT^orfT`@Ub'"g+PRUn.bdj_]RwRh'r+m
b' 7J · $)8L( ½ ²;^Å UeH 698 ·  ½ E 698 X)7J · $)8L( ½ "#UTg
-8 ·  ½ nU	g+PRUrhdw5^ojRkb' 6989g+PHh'g2S¥hUUxk
h'] h']_ce`@U@V ^og+P­g+PRU  Ñ×hD¦5^@ki²H^Å Ue
)8 ·  ½ E "%$-8    R  2/A - (§6C., PRUTrU   ^@kug+PRUj_]_^og
®UxfTgbdr PRbekUvbd`/h'r2h']_ce`@U^@kROPRUn.bdj_]RwRh'r+m>b'4 8^@kfxbdS>v.bekUxw>b'g+PRUg+P_rUxU¯ªbd`o`@bi ^o]_c
vHh'gfPRUxki£
 8 E " ·  698 ·  ½ ( ½ 2 P § ¹Y5 O & .
 8 E " · 
)8 ·  ½ ( ½ 2AP § ¹ 5 O & .
 8 E " · 
 8+· T T ½ ( ½ 2AP § ¹ 5 O & .
&  ÏULÏ    Ï   WZYB8  .#Wi# Z"&#( < 8   kh"^N" · W( ½ 2 O & 5 O & RF ¿ ¿   T.jb #9WX,=  Y Y_ 6 \ XY_ %
&  Ï9Ï('  =RbdrEh'];m NM 2 O & g+PRU^o]IgUTrkUxfTg+^@bd]Án.UTg¡ ¯UxUT]P4 8  h']RwKg+PRU*I7v_`/h']RUKI " · C( ½ 2P § ¹ 5 O & R @EL M .a^@kg+PRUaPHh'`ÔÑ¡w5^@k  J · $)8  (NM ½  )
&  ÏULÏ    Ï 	 Y = E = M  8 6#  ^9k^ Y_   " Xbf"^ =  P5Y(^9
 
 6 
# d 5e#In
5XWMT  bj= j^$XYP&# 8 k 8 WX!Y_IYZ#5
\c a^_&`k &# 
k bWi5Y %0`Z_^( ^_

 8 E 8  · - ( - (T ½ %
&  Ï9Ï('  ¯bd]Rk+^@w_UTr4g+PRUg× ¢bEv.bd^o];gk4b'L^o];gUTrkUxfTg+^@bd]­n.UTg¡ ¢UxUT]­g+PRUfT^orfT`@Uxk698  h']Rw 698	¨ = E= MB¬7 #UTg  EW &4h']RwAE  E n.Uag+PRUXvHh'rh'SVUTgUTrk4b'g+PRUxkUg¡ ¢b v.bd^o];gkujRk+^o]_c¥g+PRUX]Hh'g+j_rh'`
qrqtsvu(w(xy{z
|T}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
vHh'rh'SVUTgUTr+^oÉBh'g+^@bd] b' 6 8  ¨°kUxU =^ocej_rU ¬7 OPRUPHh'`ÔfT^orfT`@U 6 8·  ½ ^o];gUTrkUxfTgk 6 8  h'g E  E ¨rUxk+vyh'g  E '&8¬Vªbdr  2 A '&)( &T TDC>¨rUxk+v ªbdr8W2 A  E ( E  TDC ¬¨°kUxU
=^ocej_rU¬7 JuUT]RfxUe²  8X < 8  fxbd]Rk^@k+gk b'ag+PRUg¡ ¢b®UTr+g+^@fih'`4`o^o]RUkUTceSVUT]IgkEb'a`@UT]_ceg+PQT" · W( ½ 2 "N E . 5 A  &)('& TDC.h']Rw " ·  ( ½ 2 "N'&-. 5 A  E ( E  TDC.¥¨°kUxUD=^ocej_rUe¬7u]Eg+PRUabdg+PRUTrPHh']Rw9²5g+PRUaw_U -R]_^og+^@bd]Rkb'  8 h']Rw 8 fT`@Uih'r+`om¥m%^@UT`@wg+PHh'g 8 E  8 
· - ( - (T ½ ­OPRUTrU7ªbdrUe²³g+PRUVg× ¢b­fTj_r+®UxwUxw5cUxk 8 E  8 X < 8  h']Rw  8 E  8 X < 8  h'rUg+rh']Rk`/h'gUxwfxbdv_^@Uxk	b'bd]RUXh']Rbdg+PRUTr¨°kUxU =^ocej_rUe¬7 )
 
  
 
 
 
 
 
 
=^ocej_rUX5£!\U -R]_^og+^@bd]b'H &)( ¹ h']Rw  E ¨ -  $-8  $-8   S'§X¬7
 PRUT] ]RbdgL]RUxfxUxkkh'r+m²I ¢U	 ^o`o`H]Rbdg¢kvUxfT^Ô°m P_^@fPEbd]RU	b'  8 bdr  8 ¨rUxk+v  8 bdr  8 ¬
^@kufxbd]Rk+^@w_UTrUxw9²9h']Rw ¯U ^o`o`³k+^oS>v_`omjRkUg+PRUX]Rbdgh'g+^@bd]  8	¨rUxk+v  8Å¬7NQ¡]hdw_w5^og+^@bd]gb¥g+PRU
v_rUT®%^@bdjRk]Rbdgh'g+^@bd]Rki²  8 bdr  8  ^o`o`lw_UT]RbdgUXh,v.bdr+g+^@bd]b'  8Ä
&  ÏULÏ    Ï   r(  8 k   "9L#Vd  ^_ ^V D`iY( Z#L  8 k   Y_&# `Z^ViP5
X %6  8 Y   .# Wi	Y&`bW   Xb^V   ]b   W6#  k^V 6#  k 'P5Y   e 5YH
 #&d 

g5YDWXfT  Wi5  8 b   6e (Y9#^VN d P#(vk^9 %
&  Ï9Ï('  #UTg ·  (  ½ n.Uhv.bd^o];gub'³^o];gUTrkUxfTg+^@bd]n.UTg¡ ¢UxUT]  8 h']Rw   h']RwAP nU\g+PRUvbd^o]Igb'g+PRUufT^orfT`@U@6 8   ^og+PvHh'rh'SVUTgUTr   $(I^o]RfxU  8 ^@khv.bdr+g+^@bd]Eb'g+PRUu^o]IgUTrkUxfTg+^@bd]n.UTg¡ ¢UxUT]< 8  h']Rw  8Ä² P>^@k	hv.bd^o];g	b'^o];gUTrkUxfTg+^@bd]nUTg× ¢UxUT] 698  h']Rwg+PRUw5^/h'SVUTgUTr	b' J · $)8 ( ½ OPRUTrU7ªbdrUe²_g+PRUa`o^o]RUvHhdkk+^o]_c>g+P_rbdj_ceP $-8h']RwDP¥PHhdkk`@bdvUFd
gihpqWgZj
 	
 !"# |O
M¢m«h'v_v_`om%^o]_cg+PRU kh'SVU h'r+cej_SVUT]Ig,gb  

²l ¯U bdn_gh'^o]Ãg+PHh'ga$ 8 h']Rw $  n.UT`@bd]_cgbg+PRUk8h'SVU4kg+rh'^oceP;g`o^o]RUab'³k+`@bdvU eOPRUTrU7°bdrUe²R^Ô  8 h']Rw   ^o]IgUTrkUxfTgg× ^@fxUe²Hh'g · '( ½ h']Rw·   (  ½ ²%g+PRUT]8 0EL A TDCÅ QÅ  8 bdr   ^@kw_U -R]RUxwbi®UTr	h)'ÑÅ^o]IgUTr+®dh'`9k+S¥h'`o`@UTrg+PHh']DT²%g+PRUT] E  A SUTDCÅ =_j_r+g+PRUTr+SVbdrUe²^Ô  8 bdr   ^@k\g+PRU>cerh'v_P¤b'hEj_]RfTg+^@bd]b'>_².g+PRUT] ·  ( ½h']Rw ·   (  ½ h'rUXUxp;jHh'`Å )
&  ÏULÏ    Ï  . 6  S³§ ¿ $)8  $)8   S'§   8 6# WZLY5`eW hF k^V T  k
'P5Yh@  6e (Y+H
 #&d 

5YDWi T %
&  Ï9Ï('  Q¡ S§ ¿ $-8  $)8   S'§>² 
)8 ·  ½ ¨ªh']Rwh'`@kb 
)8 · T T ½ ¬¯^o];gUTrkUxfTgk@698  ^o]h'guSVbek+gbd]RU¥vbd^o]Igi²³ P_^@fPÃv_rbi®Uxkg+PHh'g 8^@kg+PRUVcerh'v_PKb'uh°j_]RfTg+^@bd]Ãb'T_j=_j_r+g+PRUTr+SVbdrUe²Lg+PRUdÑÅ^o];gUTr+®eh'` PRUTrU 8^@kw_U -R]RUxw^@k	fT`@Uih'r+`omkS¥h'`o`@UTrg+PHh'] T )
B k	hVfxbd]RkUxp;jRUT]RfxUXb'qLrbdvbek+^og+^@bd]Rk|iWVh']Rw«|i{5²_^Ô³g+PRUXw5^@kgh']RfxUxk $-8  $-84h']Rw $)8  $  n.UT`@bd]_cVgb A  S§a(+S'§ ½ ²  8 h']Rw   ^o];gUTrkUxfTg\h'gSVbek+gbd]RfxUe
&  ÏULÏ    Ï  O 6  S§ ¿ $)8  $)8   S'§  WiD
 6k @E "  ¹ `bY&`Z(Y&
X e 5Y&#V^# C8% Y(Wi5Y5d Y_  Wi 
 6k5# 2E   ¹ `kY&`5Y&
X6e (Y9#^Vvk5Wi5Y  8 bY  8 %
&  Ï9Ï('  #lUTg ·  * ( * ½ n.Uhv.bd^o];g,b'  8uh']Rw g+PRU¥v.bd^o];g,b'N698   ^og+PÃvHh'rh'SVUTgUTr  * 
M¯mKw_U -R]_^og+^@bd]²  * E  · ( [ $-8   ½ A SUTDC4h']Rw/ * E  · (   $-8  ½ A TDCX¨°kUxUa=^ocej_rU |i¬7 #lUTg
 E  · [ $ 8  ( ;2$ 8¡½ A SUTDCÅ  PRUT]  S§ ¿ $ 8  $ 8   S'§>²"g+PRUT]  2PA  ¹ ( E ¹ Ch']Rw  E  ¹ A TDCbd]_`om  PRUT] $-8  $-8  E  S³§ h']Rw ·  * ( * ½ ^@kh']ÃUT]Rw5vbd^o]Ig>b'  8ÄOP;jRkB²³^Ô ·  * ( * ½ ^@k]Rbdg	h']UT]Rw5vbd^o]Igub'  8 ²  *   * E  ¹ A TDCn.Uxfih'jRkUF *   * E  A TDCÅLOPRUTrU7ªbdrUe²Rg+PRU`o^o]RUxk@E   ¹ ^o];gUTrkUxfTgu]RUT^og+PRUTr  8 ]Rbdr  8 ²RU7¦5fxUTv_gv.bekk+^on_`omh'gg+PRUT^or	UT]Rw5v.bd^o];gkiQ¡g4rUTS¥h'^o]Rk\gbk+PRbi  g+PHh'g4g+PRU`o^o]RU  E    ¹ v_rbdv.UTr+`om^o]IgUTrkUxfTgk B8ÄaOP_^@k	ªbd`o`@bi k°rbdSµg+PRUXÅhdfTg	g+PHh'g4g+PRUXv.bd^o];g\b' < 8  ·  ¹ ( ¹   ¹ ½ ²H PRUTrU@ ¹ E  · ( [ $-8  $-8 ½ A SUTDCÅ²n.UT`@bd]_ckgb,g+PRU`o^o]RUFKE )  ¹ h']Rwh'`@kb,gbVg+PRU\rUT`/h'g+^o®U^o];gUTr+^@bdrub' B8^Ô§ ¿ $)8  $-8   S'§ ¨°kUxU=^ocej_rUxkuVh']Rw«|e|B¬7 )
&  ÏULÏ    Ï  V 6 -  $-8  $-8   § Y_&#` %§ ¿ $-8  $-8    S³§   8 ^9 "_ # Z"0_jej=   Y5#` % WY__ j# Z"^$XY+P5# 5b _ 	8  I2 " < (+S . Y_&# ` %aI 2 " < (+S ( À .$ 
# i^(WjWi^5WA`b^9n6#DWiFY5`eW  Xb^V  T  kj 5Yh@  e 5YH
 #5d 
6
g5Y
Wi T %
&  Ï9Ï(' 

X_ Ë  £ -  $ 8  $ 8   §>
B ]Imrhdw5^ojRk¯b';698.^o];gUTrkUxfTgkC698  h'g2SVbek+g2bd]RfxUe J4UT]RfxUe²  8.^@kLg+PRU	cerh'v_P b'lh4°j_]RfTg+^@bd]b'_
qrqtsvu(w(xy{z
|i  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 
 
 
    

*
 

 
=^ocej_rUV|i5£ =Rbdr	g+PRUw_U -R]_^og+^@bd]b' V²  * ²  * ²  
 
 
  
    
         
 
=^ocej_rUV|e|e£ (%UxfTg+^@bd]b'4 8h']Rw < 8  nIm g+PRUJI7v_`/h']RUKI G      
 8 ^@kaw_U -R]RUxw bB®UTrXh 'ÑÅ^o];gUTr+®eh'`³cerUih'gUTrg+PHh'] TÃn_j_gk+S¥h'`o`@UTrag+PHh'] SUT M¯mkv_`o^og+g+^o]_c
g+P_^@k^o];gUTr+®eh'`2^o]«g× ¢bUxpIjHh'`LvHh'r+gki²l ¢UVkv_`o^og  8^o] g¡ ¯bk+j_n5Ñ¡fTj_r+®Uxk  &8 h']Rw I¹8  P_^@fPKh'rU
w_U -R]RUxwbi®UTr4h dÑÅ^o];gUTr+®eh'`lk+S¥h'`o`@UTrg+PHh'] T¨°kUxU N&^o]a=^ocej_rU E¬7
gihpqWgZj
 	
 !"# |B

X_ Ë   § ¿ $ 8  $ 8    S§>
Q¡]Ãg+PHh'g>fihdkUe²g+PRU 'ÑÅ^o];gUTr+®eh'` PRUTrU 
)8 ·  ½ ¨°bdr
-8 ·   T ½ ¬X^o];gUTrkUxfTgkM698

^@kkS¥h'`o`@UTr
g+PHh'] T²5 P_^@fP^oS>v_`o^@Uxk	g+PHh'g  8³^@kw_U -R]RUxwbB®UTruh 'ÑÅ^o]IgUTr+®dh'`k+S¥h'`o`@UTrg+PHh'] T
Q¡g9S¥him\U7¦5^@k+gg× ¢b	vbd^o]Igklb'5^o];gUTrkUxfTg+^@bd]nUTg× ¢UxUT]
)8 ·  ½ h']Rw2698

rQ¡]bdrw_UTrgbbi®UTrfxbdSVU
g+P_^@kw5^Ô´¥fTj_`og×m²_ ¢Uakv_`o^og 
-8 ·  ½ ^o]Igb,g¡ ¯b>kUTceSVUT];gkX¨°b'-_¦5Uxw`@UT]_ceg+PRkB²5^o]Rw_UTvUT]Rw_UT]Ig+`omb';¬
hdk°bd`o`@bB k¨°kUxU =^ocej_rU¥|iW¬7 #UTg
 8Ä·   ½ n.Ubd]RUb'g+PRUag× ¢b¥rhdw5^o^b' 6 8 g+PHh'g\h'rUagh']_cUT];g
gb 698

 #UTgn.UVg+PRUEvbd^o]Ig, PRUTrU
-8 ·    ½ h']Rw 698  h'rUEgh']_cUT];gVh']Rw ·  ½ g+PRU vbd^o]Igb' 
 8Ä·  ½  P_^@fPÁ^@k>^@w_UT];g+^@fih'`ugb PRUT] ER L ¢j_g+g+^o]_c 
 8Ä·  ½ h'g ·  ½ w_U -R]RUxkVg¡ ¢b
kj_n5ÑÅrhdw5^o^ 
 8 ·  ½ h']Rw 
  8 ·  ½ g+PHh'g\^o];gUTrkUxfTgK698  ^o] h'g\SVbek+g4bd]RUv.bd^o];gaUihdfP e ^og+PRbdj_g4`@bekkb'³cUT]RUTrh'`o^og¡m²H`@UTg 
  8 ·  ½ w_UT]RbdgUg+PRUk+j_n5ÑÅrhdw5^ojRk]Rbdgfxbd]_]RUxfTgUxwgbM$-8  Uw_U -R]RU
  8 E " · 
 8 ·  ½ ( ½ .   8 E " · 
 8 ·   T ½ ( ½ .
   8 E" · 
  8 ·  ½ ( ½ .    8 E " · 
  8 ·   T ½ ( ½ .
OPRU	^o]IgUTrkUxfTg+^@bd]b'  8 ¨^Å Ue   8 bdr  8 ¬¢h']Rw < 8  fxbd]Rk+^@k+gk¯b'bd]RUufxbd];g+^o];jRbdjRk	fTj_r+®U
 ¹8 ² P_^@fP^@kg+PRUEcerh'v_Pb'\hw_UxfTrUihdk+^o]_c­°j_]RfTg+^@bd]b'Y_¤OPRU ^o]IgUTrkUxfTg+^@bd]Áb'  8 h']Rw< 8  fxbd]Rk^@k+gkb'g× ¢b>fxbd];g+^o]IjRbdjRkufTj_r+®Uxk  &8 h']Rw  E8 ²5 P_^@fPh'rU4n.bdg+Pcerh'v_PRkb'^o]RfTrUihdk^o]_c°j_]RfTg+^@bd]Rk	b'H¨°kUxU  ¹ bd]a=^ocej_rU E¬7 )
 
 
 
  	
     

        

    
=^ocej_rUV|iW5£ =Hbdrg+PRUaw_U -R]_^og+^@bd]b'² ·  ½ ² 
 8 ·  ½ ² 
  8 ·  ½ 
B k   8 E   8  · - ( - (T ½ h']Rw   8 E   8  · - ( - (T ½ ²  8 h']Rw   8 h'rUug+rh']Rk`/h'gUxw
fxbdv_^@Uxk\b'¢bd]RU,h']Rbdg+PRUTr\n;m®UxfTgbdr · - ( - (T ½   Uw_UT]RbdgU  8 g+PRUk+j_n5ÑÅrUTce^@bd]«b' B82nUT`@bB 
 8 h']Rwh'n.bi®U   8 
qrqtsvu(w(xy{z
|E  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
&  ÏULÏ    Ï   6 -  $ 8  $ 8   §  WiA
 kY E    ¹ `bY5`Z5Y5
je 5Y&#V^#  &8 k¹8 %  XY5Wi(Y&d Y_  WZ 
 6 &#TKE    ¹ `kY&`5Y&
X e 5Y&#V_^V kkhDWiA5#  & 8   & 8  ¹ 8 b  ¹ 8 %
6	§ ¿ $)8

$-8    S³§  Wih
 6  aE    ¹ Y_&# ` %Y2E    ¹  `kY&`5Y&
X	6b 5Y9#^V# ¹8  Y5#` %  &8 b  E8 !% Y(Wi5Y5d Y_  WZD
 k&# 2E    ¹ `bY&`Z5Y5
Xe 5Y&#V_^VbknWZn_&#  & 8   & 8   ¹ 8   ¹ 8   E 8 b  E 8 %
&  Ï9Ï('  OPRUKv_rbIb' ^@kk^oS>^o`/h'rgb g+PRUÃv_rb%b'Eb' qrbdv.bek+^og+^@bd]|T}R #UTg ·  * ( * ½ w_U7Ñ
]RbdgU h¤vbd^o]Igb'hfTj_r+®U  8  ^@kEg+PRUv.bd^o];gb'a6 8   ^og+P vHh'rh'SVUTgUTr * h']Rw  E · [ $)8

( (2$)8 ½ A SUTDCÅ  Uk+PRbB g+PHh'g  E  ¹ A TDCÅ²¢U7¦5fxUTv_g¥vbekk^on_`om¤ PRUT] ·  * ( * ½ ^@kVh']UT]Rw5v.bd^o];g>b' 	8  B k  E  *   * A TDCÅ²^ogªbd`o`@bi k,g+PHh'g,g+PRU¥`o^o]RUxk  E    ¹ ^o];gUTrkUxfTg]RUT^og+PRUTr  8 ]Rbdr   8 ²_U7¦5fxUTv_gv.bekk+^on_`omh'gg+PRUT^or	UT]Rw5v.bd^o];gki

X_ Ë -  $)8  $-8  §>
 2 ·   ¹ (  ¹ ½ °bdr¯h'];m 72 698  ³OP;jRki²;g+PRU`o^o]RUxkB@E    ¹ v_rbdv.UTr+`om,^o];gUTrkUxfTg¢]RUT^og+PRUTr 8 ]Rbdr  8 OPRUTrU7ªbdrUe²5g+PRU\kh'SVU4rUxk+j_`ogPRbd`@w_k¯°bdrg+PRU\k+j_n5Ñ¡fTj_r+®Uxk   8 b'   8 ±bdrUxbi®UTr
¨°kUxU =^ocej_rU|e|B¬7²g+PRU¥vbd^o]Ig ·  ¹ ( ¹   ¹ ½ 2 < 8  n.UT`@bd]_ckgbg+PRUVrUT`/h'g+^o®U ^o];gUTr+^@bdr>b' B8ÄOPRUTrU7ªbdrUe²g+PRU`o^o]RU @E    ¹ v_rbdv.UTr+`om^o];gUTrkUxfTgk	C8 Q×gªbd`o`@bi kLg+PHh'gLg+PRU`o^o]RU @E    ¹v_rbdv.UTr+`omE^o];gUTrkUxfTgk  &8 h']Rw ¹8 n.Uxfih'jRkU\^ogv_rbdv.UTr+`om ^o]IgUTrkUxfTgk	]RUT^og+PRUTr  8 ]Rbdr  8 

X_ Ë   § ¿ $)8  $)8    S§>#UTg ·  *  ( *  ½ nUg+PRUvbd^o]Ig¥fxbd]_]RUxfTg+^o]_c &8 h']Rw I¹8 ²h']Rw ·  *  ( *  ½ nUg+PRUvbd^o]Igfxbd]_]RUxfTg+^o]_c  ¹8 h']Rw  E8  B fxfxbdrw5^o]_cgbg+PRUfxbd]Rkg+r+jRfTg+^@bd]¤b' &8 ²  ¹8 h']Rw  E8 ².g+PRU,gh']_cUT];g
`o^o]RUxkgb76 8  h'g# & h']Rw  ¹ vHhdkkg+P_rbdj_ceP $ 8  B gSVbekgXg¡ ¯bgh']_cUT];g`o^o]RUxkXgb 6 8  vHhdkkg+P_rbdj_ceP $-8×².g+PIjRk &h']Rw  ¹ h'rUg+PRU,bd]_`omv.bd^o];gkab'B698   PRUTrU  E  ¹ A TDCÅOPRUTrU7ªbdrUe²g+PRU`o^o]RUxkTKE    ¹ v_rbdv.UTr+`om^o];gUTrkUxfTgu]RUT^og+PRUTr   8 ]Rbdr  8 ¨3I E < (+S ( À ¬7 B g`/hdkgi²5g+PRUv.bd^o];gk ·  & ( &B  ¹ ½ ² ·  ¹ ( ¹   ¹ ½ h']Rw ·  E ( E   ¹ ½ b' < 8  fT`@Uih'r+`omnUT`@bd]_c gbVg+PRUXrUT`/h'g+^o®U^o]IgUTr+^@bdrub'  &8 ² ¹8 h']Rw E8 rUxk+vUxfTg+^o®UT`om )
	  !$# '  * '%!$ !  8 
 U PHhx®UkUxUT]^o] kUxfTg+^@bd]K}Ro| g+PHh'gg+PRUfxbd]Ig+r+^on_j_g+^@bd]Áb'4hfT^orfT`@UD698  gb 4 ·  ½ ^@kce^o®UT]nImKg+PRUfxbdS>v_j_gh'g+^@bd] b'  8:\8

B8h']Rw  8 B8ÄÁqrbdv.bek+^og+^@bd]Rk|T}h']Rw |i kPRbi µg+PHh'g¥g+PRU
kUTgb'¢rUTce^@bd]Rk C8¢fih']«n.U,k+v_`o^og^o];gbg× ¢bk+j_nRkUTgkÈN&Xh']Rw¤È ¹ hdk\ªbd`o`@bi ki B k\ ¢U I]RbB ²hrUTce^@bd] B8¨°bdr 8 ¬X^@kg+PRU¥rUTce^@bd] n.UT`@bi   8 ¨°bdr 8 ¬h']Rw h'n.bi®U  8 ¨°bdr  8 ¬7 =Hbdr
fxbd]I®UT]_^@UT]RfxUe²l^Ô¯]Rbdgk+v.UxfT^.-HUxw9²B84¨rUxkv  8ª¬u ^o`o`Lw_UT]RbdgU>UT^og+PRUTr C8¢bdr  8 ¨rUxk+v  8bdr
	8 ¬7­ÈN&¨rUxkvÈ ¹ ¬^@kXg+PRUEkUTg,b'rUTce^@bd]Rk B8Ä² =E = Me²³k+jRfPÃg+PHh'gg+PRU `o^o]RU E   ¹¨rUxkv  E    ¹ ¬^o];gUTrkUxfTgk  8 n_j_gu]RUT^og+PRUTr  8 ]Rbdr 8 !M¯mqrbdvbek^og+^@bd]Rk>|T}Eh']RwÃ|i5²g+PRU`o^o]RUxk  E   ¹ w_bE]Rbdg\v_rbdvUTr+`om^o];gUTrkUxfTgag+PRU,fTj_r+®Uxk  8aOPIjRki²°bdr B8>2È&x² ¯U
gihpqWgZj
 	
 !"# |i
fih']Ãfxbd]Rk+^@w_UTrXg+PRU fTj_r+®Uxk  8 ^o]«g+PRU¥w_bdS¥h'^o] " ·  ( ½ 2 O & 5 A   ¹ (   E ¹ C.Eh']Rw¤g+PRUfTj_r+®Uxk  8 ^o] " · W( ½ 2 O & 5 A    ¹ ( J  ¹ C.OPRUj_]_^@bd]«b'¢g+PRU B8>2ÈN&\^@k\g+PRUTrU7ªbdrUfxbdS>v_j_gUxwhdkg+PRUarUTce^@bd]g+PHh'g	`o^@Uxk	nUT`@bB  g+PRUaj_v_v.UTruUT]I®UT`@bdvUb'³g+PRU  8 h']Rwh'n.bi®UXg+PRU
`@bB ¢UTr4UT];®UT`@bdv.Ub'g+PRU  8   UfxbdS>v_j_gUXk^oS>^o`/h'r+`om g+PRUaj_]_^@bd]b'g+PRUarUTce^@bd]Rkub'È ¹ #UTgujRkah']Hh'`om%ÉiUXg+PRUfxbdS>v_`@U7¦5^og¡mb'Lg+PRU,h'n.bi®U,fxbd]Rk+g+r+jRfTg+^@bd]4OPRU I'8

PRUT`o^@fxbd^@wRh'`³®b'Ñ
`oj_SVUxkJ4 8 g+PHh'g ^o];gUTrkUxfTg < 8  fih']Án.Uªbdj_]Rw^o] ¶V· I 8  ½ h'SVbdr+g+^oÉiUxw g+^oSVUbd]RfxUg+PRU !\U7Ñ`/h'j_]Hhim g+r+^/h']_cej_`/h'g+^@bd] b',g+PRU °b%bdg+PRbd`@w_kPHhdknUxUT]fxbdS>v_j_gUxw  P_^@fP fih'] n.U¤w_bd]RU¤^o]
¶V·ª¸aºo»e¼2¸½ g+^oSVU C ! !\e5²Olj_r5|VG¡ (I^o]RfxUg¡ ¯b fTj_r+®Uxk  8 h']Rw  ^o];gUTrkUxfTgUihdfP bdg+PRUTrh'g¢SVbek+g¢bd]RfxU,¨°qrbdv.bek+^og+^@bd]Rk\|iW5²"|i{5²|O¬Lg+PRUj_v_v.UTrh']Rw¥`@bi ¢UTrUT]I®UT`@bdvUxkfih']EnUufxbdS>v_j5Ñ
gUxwV^o] ¶>· I 8  ºo»e¼ I 8  ½ g+^oSVUuh']Rw ¶V· I 8  ¾2· I'8  ½+½ k+vHhdfxU PRUTrU ¾ ^@kg+PRUvRkUTjRw_ba^o];®UTrkU	b'.g+PRU
B f UTr+S¥h']% k4j_]RfTg+^@bd] C*J4UTr9EePG¡OPRUj_]_^@bd]b'¢ÈN&\h']RwÈ ¹ fih']n.UXw_bd]RU^o] ¶V· I 8  ¾2· I'8  ½+½g+^oSVUn.Uxfih'jRkUUihdfP UT];®UT`@bdv.U,^@k	g+PRUcerh'v_P b'¯h>°j_]RfTg+^@bd]­b' «h']Rwg× ¢bh'rfxk\b'2g+PRUg¡ ¢b
UT]I®UT`@bdvUxk³^o]IgUTrkUxfTgUihdfP>bdg+PRUTrh'gSVbekgbd]RfxUe B gg+P_^@kg+^oSVUe²d ¯U¢PHhi®UfxbdS>v_j_gUxw  8:\8   8 OPRU4fxbdS>v_j_gh'g+^@bd]b'  8:\8  B8  C8  fih']nU4w_bd]RUahdk2ªbd`o`@bi kB#UTg  8  h']Rw  8  w_UT]RbdgUg+PRU	j_v_vUTr¯h']RwV`@bi ¯UTr¯Uxw5cUxk¯b' 8   B k¢h'`orUihdw5mVbdnRkUTr+®Uxw9² 8  h']Rw  8  h'rUg+PRU`o^o]RU KE h']Rw KE   T ¨°kUxUL=^ocej_rUXe¬7  Uahdw_wgb,kUTgÈ ¹ g+PRU\rUTce^@bd]C8  OPRUafxbdS>v_j_gh'g+^@bd]b'8 B8fih']nU4v.UTrÄ°bdr+SVUxw9²Rhdkw_UxkfTr+^on.Uxwh'n.bi®Ue²5 ^og+P_^o]g+PRUakh'SVU4g+^oSVUh']Rwk+vHhdfxU\n.bdj_]Rw_k
n.Uxfih'jRkUqrbdv.bek+^og+^@bd] |iWPRbd`@w_kV^Ôabd]_`omKbd]RUb'\g+PRUg× ¢b¤fxbd]Rk^@w_UTrUxwÁfTj_r+®UxwUxw5cUxk¥^@k¥h
cerh'v_Pb'h°j_]RfTg+^@bd]b'>w_U -R]RUxwbi®UTr4h 'ÑÅ^o];gUTr+®eh'`lk+S¥h'`o`@UTrg+PHh'] T
B fxfxbdrw5^o]_c4gb\OPRUxbdrUTS 5²et	UTS¥h'r4h']Rw (%UxfTg+^@bd],}Ro|e²dg+PRU¢fxbd]Ig+r+^on_j_g+^@bd]¥b'F698  gbug+PRU^o]IgUTr+^@bdrb'5 ^@k =Å¸FcT· [^]U_a`!b · `   · [^]U_a`!b ·  8:\8  B8 ½+½+½+½ ²'g+PHh'g^@k9g+PRU^o];gUTr+^@bdr³b'5g+PRULv_rb's+UxfTg+^@bd]bd]Igb 6 8  b'g+PRU`/h'r+cUxk+gE®UTr+g+^@fih'`4k+g+r+^ov  8  ^o]RfT`ojRw_Uxw ^o]  8:\8   8  OP_^@k v_rb's+UxfTg+^@bd] ^@kUihdk^o`omfxbdS>v_j_gUxwn.Uxfih'jRkUg+PRUXfTj_r+®Uxw­Uxw5cUxk\b'  8:\8  B82h'rUSVbd]Rbdgbd]RU ^og+PrUxkvUxfTg4gb ¨°kUxU =^ocej_rUxkX5²pE¬7VOPRUVfxbdS>v_j_gh'g+^@bd]Kb'¯g+PRUVfxbd]Ig+r+^on_j_g+^@bd]b'5698  gbg+PRUVfT`@bek+j_rUVb'² [^]U_a`!b · `  · [^]U_a`!b ·  8 B8 ½+½+½ ²³^@kXw_bd]RUEk+^oS>^o`/h'r+`om n;m«v_rb's+UxfTg+^o]_cg+PRU¥k+g+r+^ov 8  OPRUxkUfxbdS>v_j_gh'g+^@bd]RkmI^@UT`@w­g+PRU,fxbd];g+r+^on_j_g+^@bd]b'C698  gbD4 ·  ½  ¢`@Uih'r+`om²9g+P_^@kakgUTv­fih']­n.U,w_bd]RU^o] ¶V· I 8  ºo»e¼ I 8  ½ g+^oSVUe±bdrUxbB®UTr¯ ¯U4`/h'nUT`9h']h'rf4b' 4 ·  ½ UT^og+PRUTr¢nIm = ^Ôg+PRU4h'rf4n.UT`@bd]_ck¯gbXg+PRU4fT^orfT`@U@698lbdr
nIm ·= (  ½ ^Ôg+PRUh'rfnUT`@bd]_ckLgb\g+PRUk+g+rh'^oceP;gL`o^o]RU	kUTceSVUT];gYA $ 8 (+$  CÅ³OPRU`/h'n.UT`@kLb'"g+PRUUxw5cUxkb'94 ·  ½ ^o]RfT^@w_UT];gagbD698  fih']nUX°bdj_]Rw­hdku°bd`o`@bB ki² ^og+PRbdj_g\^o]RfTrUihdk+^o]_cg+PRUfxbdS>v_`@U7¦5^og¡m
B ]h'rfXb'4 ·  ½ XA698  fxbdr+rUxk+v.bd]Rw_k	gb¥h>®UTr+g+^@fih'`k+g+r+^ov	B8  ! 8   B ]UT]Rw5v.bd^o];gyb'Lh']h'rf4^@kUT^og+PRUTrg+PRU4v_rb'sÄUxfTg+^@bd]b'³hX®UTr+g+^@fih'`Uxw5cU\b'lg+PRU\k+g+r+^ovbdr¯g+PRU4v_rb's+UxfTg+^@bd]b'hvbd^o]Ig
b'¢^o];gUTrkUxfTg+^@bd]«n.UTg¡ ¯UxUT] g¡ ¯bfTj_r+®Uxw Uxw5cUxki Q¡]­g+PRU -Rrk+g\fihdkUe² ^@k\g+PRU^o];gUTrkUxfTg+^@bd]«b'
6 8   ^og+PkbdSVUK6 8 h']Rw^o]g+PRUakUxfxbd]RwfihdkUe²  ^@kg+PRU4^o];gUTrkUxfTg+^@bd]b' 6 8   ^og+PkbdSVU4`o^o]RUkUTceSVUT];g)A $-8L(+$  CÅ JuUT]RfxUe²5g+PRUa`/h'n.UT`@kb'³g+PRUUxw5cUxk	b'4 ·  ½ ^o]RfT^@w_UT];gugbM698  fih']n.U4ªbdj_]Rwh'g]Rb¥U7¦%g+rhDÑ¡fxbek+guw5j_r+^o]_cVg+PRUfxbd]Rk+g+r+jRfTg+^@bd]
qrqtsvu(w(xy{z
We  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
(I^o]RfxU2:^@k4g+PRU,h'r+rh']_cUTSVUT];gXb'Lg+PRU,fT^orfT`@Uxk\b'2rhdw5^ojRka§ fxUT];gUTrUxw«h'g4g+PRUXªb%bdg+PRbd`@w_ki²
 
,8

:;& I 8  E ? :D? OPRUh'nbB®Ufxbd]Rk+^@w_UTrh'g+^@bd]RkumI^@UT`@wg+PRU\ªbd`o`@bi ^o]_c g+PRUxbdrUTS£

 ËIÏ  Ë   QI ^_ ^_d`(i C4 ·  ½ XK: kAWiF
"_5
 #LFWiD0&#L4 ·  ½ 6b^V(e
 WinY^5#h04 ·  ½ X :  ¶V· ? :D? ºo»e¼¯¸½ d  b ¶V· ? :D? ¾¢·ª¸½+½ #`i^9 %
	   !$,.-* '  '%(!$)! '    # !     %#&#&*/ !$,  ! ! '!$
OPRU¢v_rUT®%^@bdjRkkUxfTg+^@bd]PHhdkk+PRbi ]PRbi Kgb4fxbdS>v_j_gU¯h'`o`%g+PRU¢®UTr+g+^@fxUxkb'_ g+PHh'g³h'rU¢^o]RfT^@w_UT];g
gbh'g>`@Uihdk+g¥bd]RUfT^orfTj_`/h'rh'rfeTQ×g>rUTS¥h'^o]RkVgb -R]Rw g+PRU®UTr+g+^@fxUxk¥b'4~^o]RfT^@w_UT];g¥gb«g¡ ¢b
kg+rh'^oceP;guUxw5cUxkB B k ¢UXPHhx®UXkUxUT]^o] (%UxfTg+^@bd]W5²_°bdruh']ImfxUT`o`Wdb':²_g+PRUfxbd];®U7¦PIj_`o`b'
g+PRU¯ªb%bdg+PRbd`@w_krUihdfPHh'n_`@U°rbdSyh'];m,v.bd^o];gLb'dfxbd^o]RfT^@w_UxkL ^og+P,#XNd2OPRUTrU7ªbdrUe²Ih4®UTr+gU7¦
b' ^o]RfT^@w_UT];g\gbVg× ¢bEk+g+rh'^oceP;gaUxw5cUxk4b'94 ·  ½ ^@kuh>°b%bdg+PRbd`@w9 =_j_r+g+PRUTr+SVbdrUe².fxbd]Rk+^@w_UTr+^o]_c
h ªb%bdg+PRbd`@w $)8  ^o]¤hfxUT`o`dÁb':E²;$-8  ^@khE®UTr+gU7¦­b'¯ ^o]RfT^@w_UT];gkgbg¡ ¢bk+g+rh'^oceP;gXUxw5cUxk4 ·  ½ ^Ôh']Rw bd]_`om ^Ôa$)8  ^@kh¤®UTr+gU7¦ b'Xg+PRU fxbd]I®U7¦ PIj_`o`b'Xg+PRU°b%bdg+PRbd`@w_krUihdfPHh'n_`@U°rbdS $)8  aOPRU I 8  ªbIbdg+PRbd`@w_k\fxbd]Igh'^o]RUxw ^o]g+PRU,w5^@k J · $-8  (§ ½ fih']­n.Uªbdj_]Rw^o] ¶V· I 8  ½h'SVbdr+g+^oÉiUxwVg+^oSVUnUxfih'jRkU ¢UPHhx®Uuh'`orUihdw5m,fxbdS>v_j_gUxwVg+PRU !\UT`/h'j_]Hhxm,g+r+^/h']_cej_`/h'g+^@bd] b'g+PRU
ªb%bdg+PRbd`@w_k C ! !\eR²9Oj_r5|VG¡¥OP;jRki² ¢UVfih']w_UxfT^@w_UV^Ô0$ 8  ^@kXh®UTr+gU7¦«b'g+PRUVfxbd];®U7¦«PIj_`o`b'g+PRUxkU I 8  ªbIbdg+PRbd`@w_ku^o] ¶V· I 8  ½ g+^oSVUh']RwkvHhdfxUe  PRUT] $)8  ^@k4h>®UTr+gU7¦b'g+PRUfxbd];®U7¦PIj_`o`Å²5 ¢U\fih']h'`@kb -R]Rwg+PRU	g× ¢b>Uxw5cUxkb'lg+PRU\fxbd];®U7¦P;j_`o`hdw'shdfxUT];ggb $ 8  ^o] ¶V· I 8  ½ g+^oSVUh']Rwk+vHhdfxUe B k	g+PRUk+j_S b'2g+PRUaI 8 ªbdr = 2 " < ()*)*)*( ¸ .^@kun.bdj_]Rw_Uxwn;mg+PRUk+^oÉiUb' :²H ¯U
bdn_gh'^o]g+PRU\°bd`o`@bB ^o]_cVg+PRUxbdrUTS£

 ËIÏ  Ë    WihVWi
\# "_5
  4 ·  ½ b Wi 
\"_5
 #  WiY^5#M4 ·  ½
6#9# Z_ 5YdtWi&# (cWX
P#h^_l"_vV Xb  ¶>· ? :A? ½ d nkI# `ic^9 %
	  !$# '  * '%!$ ! 

 ËIÏ  Ë  "  Wi &Y__N#`i^9FWZ#`k(YY"cr^_a"_^_d`(i  6 ¶V· ? :D? ºo»e¼¯¸½ d 
b ¶V· ? :D? ¾¢·ª¸½+½ #`i^9 %
&  Ï9Ï('  M¯mOPRUxbdrUTS |B%²' ¯U2PHhi®U¯fxbdS>v_j_gUxw,h'`o`%g+PRU¢fT^orfTj_`/h'rLh'rfxkb'!4 ·  ½ h']RwXg+PRU¢`/h'n.UT`@k
b'g+PRU>Uxw5cUxkXb'#4 ·  ½ ^o]RfT^@w_UT];ggbg+PRUTS M¯mOPRUxbdrUTS |E5² ¢UVPHhx®UVfxbdS>v_j_gUxwÃh'`o`g+PRU
®UTr+g+^@fxUxk¯b' 4 ·  ½ g+PHh'g¯h'rU^o]RfT^@w_UT]Ig¢gbg¡ ¢bk+g+rh'^ocePIg¢Uxw5cUxk2b'W4 ·  ½ h']Rw¥g+PRU`/h'nUT`b'g+PRUxkU
g× ¢bEUxw5cUxkiNQ×g	rUTS¥h'^o]Rkugb kbdr+g	g+PRUX®UTr+g+^@fxUxk4b'94 ·  ½ g+PHh'g\h'v_v.Uih'rubd]g+PRU`o^o]RUkUTceSVUT];gk
· $-8 (+$  ½   U	bd]_`omfxbd]Rk+^@w_UTr¢g+PRU`o^o]RUkUTceSVUT]Igk · $-8 (+$  ½ k+jRfPVg+PHh'g¢g+PRUfxbdr+rUxk+v.bd]Rw5^o]_cX`/h'n.UT`·= (  ½ h'v_vUih'rkw5j_r+^o]_cv_rUT®I^@bdjRkfxbdS>v_j_gh'g+^@bd]Rki2OPRUT]²I ¯Uukbdr+g2g+PRUu®UTr+g+^@fxUxk¯b';4 ·  ½ g+PHh'g
n.UT`@bd]_cgbUihdfPkjRfPErUT`@UT®dh']Ig¯`o^o]RUe(I^o]RfxU ? 4 ·  ½ ? E G · ? :A? ½ C*M! !\q2OPG¡²5h'`o`g+PRUxkUukbdr+g+^o]_c
gihpqWgZj
 	
 !"# W5|
fih'] n.Uw_bd]RU^o] ¶>· ? :A? ºo»e¼¯¸½ g+^oSVUe Q¡g ^@k¥g+PRUT] h'] Uihdkm ghdk gb¤w_Uxw5jRfxU h«fxbdS>v_`@UTgU
w_UxkfTr+^ov_g+^@bd]b' 4 ·  ½  )
   L	.	©"  	auX	Exa X	 		!
 
   '& ! -* '%(!    -	%, %  %(#
 Uafxbd]Rk^@w_UTr]Rbi  g+PRUXfihdkU\ PRUTrUag+PRUakUTgb'°b%bdg+PRbd`@w_k^@k]Rb,`@bd]_cUTr4h,kUTgb'v.bd^o];gkn_j_g
hkUTg b'lvHh'^or+ ^@kU\w5^@k°s+bd^o];g¯vbd`om%cbd]Hh'`.rUTce^@bd]Rk¢n.bdj_]Rw_UxwEn;m ¸ `o^o]RU\kUTceSVUT];gk & ()*)*)*%(	 , 
¢`@Uih'r+`om² ^@k>hk+j_nRkUTg,b'g+PRU rUxUEk+vHhdfxU¥Âb'	g+PRUEk+v_^@w_UTrrbdnbdgi #UTg
>w_UT]RbdgUEg+PRU
°rUxUk+vHhdfxUb'ug+PRUkv_^@w_UTr>rbdnbdg,jRk+^o]_c¤hdkªbIbdg+PRbd`@wKrUTce^@bd]Rk¥bd]_`om¤g+PRUUxw5cUxk &^()*)*)*%(	^,.
(Ij_v_v.bekUg+PHh'g¥g+PRUkv_^@w_UTr¥rbdn.bdgEhdw5S>^ogkh«k+gh'n_`@Uv_`/hdfxUTSVUT];gbdj_gk+^@w_UA  ^og+P ^ogkVªUxUTg
^o]Rk^@w_UkbdSVUav.bd`omIcbd]Hh'`°b%bdg+PRbd`@w_k-e5g+PRUT]g+PRUv_`/hdfxUTSVUT];g	rUTS¥h'^o]Rk4k+gh'n_`@Ua^Ô³^ogrUTg+rhdfTgk	^ogk
`@UTck	bd]g+PRUanbdj_]RwRh'r+mb'³g+PRUxkU\vbd`om%cbd]Hh'`rUTce^@bd]Rki JuUT]RfxUe²%
E  
 M u  UakPRbi  PRbB 
gb>fxbdS>v_j_gU
B
B kEbdnRkUTr+®Uxw ^o] t	UTS¥h'r 5²4h'`o`u ¯UPHhi®U w_bd]RU^o] (%UxfTg+^@bd] {rUTS¥h'^o]Rkg+r+jRU^Ôg+PRU
ªb%bdg+PRbd`@wXrUTce^@bd]Rkh'rUL`o^o]RU¯kUTceSVUT]Igk³v_rbi®%^@w_Uxwg+PHh'g4 8_^@krUTv_`/hdfxUxwn;mF4
  g+PRU2cUT]RUTrh'`o^oÉiUxwPRUT`o^@fxbd^@wRh'`®bd`oj_SVUw_U -R]RUxwnIm ¨°kUxU =^ocej_rU¥|i{¬7£
4 
  E " · C( ½ 2AP § ¹Y5 O & R# 2 7J · $ ( ½ (N$F2 8 .'*
OPRU,PRUT`o^@fxbd^@wRh'`2®bd`oj_SVUVhdkkb%fT^/h'gUxw­gbh¥v.bd^o];gk+^ogU $ 8  ^o`o`nUe²9j_v gbEg+PRU>UT]Rw9²w_UT]RbdgUxw
nIm 4   

 
=^ocej_rU¥|i{5£(%UxfTg+^@bd]b'4
  n;mEg+PRUJI7v_`/h']RUKIFG  
qrqtsvu(w(xy{z
WeW  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
(I^oS>^o`/h'r+`om². ¢U,w_U -R]RUg+PRUXcUT]RUTrh'`o^oÉiUxw fT^orfT`@U 6 
  hdk4g+PRUkUTg4b'2v.bd^o];gkah'g\w5^@k+gh']RfxU,§°rbdS )8 #UTg2: 
w_UT]RbdgU¥g+PRUEh'r+rh']_cUTSVUT];gVb'g+PRU ¸ cUT]RUTrh'`o^oÉiUxwfT^orfT`@Uxk 6 


()*)*)*%(+6 



 bdg+^@fxUag+PHh'g2? : 
U? E G ·ª¸¹B½ 
/2hdfPh'rfXb'g+PRU\n.bdj_]RwRh'r+mA4 · 
 ½ b'
	^@kUT^og+PRUTruh']h'rfb' 6 
  ²_fxbdr+rUxk+vbd]Rw5^o]_c¥gb¥hS¥hD¦5^oS¥h'`lU7¦5gUT]Rk+^@bd]b'Lbd]RUa`@UTcR²Rbdr4h']h'rffxbdr+rUxk+v.bd]Rw5^o]_c¥gb>v_`/hdfxUTSVUT]Igkah'gg+PRUa`o^oS>^og	b'
kgh'n_^o`o^og¡m¥b'lg+PRU4k+v_^@w_UTr¯rbdnbdgi(I^oS>^o`/h'r+`om¥gbX PHh'g ¢U4w5^@w ^o] (%UxfTg+^@bd]}R²I ¢U\fxbdS>v_j_gU -Rrk+g
g+PRUfxbd]Ig+r+^on_j_g+^@bd]Áb'uUihdfP>6 
  gb 4 · 
 ½ ¨(%UxfTg+^@bd]Rk O5 W¬7 OPRUTrUihD°gUTri²L ¯UfxbdS>v_j_gUEg+PRUh'rfxkb' 4 ·  
B½ g+PHh'gfxbdr+rUxk+v.bd]RwEgbXv_`/hdfxUTSVUT]Igk PRUTrU4g+PRUuk+v_^@w_UTrrbdn.bdg¢^@kh'g¯g+PRU	`o^oS>^ogb'
kgh'n_^o`o^og¡m¨(%UxfTg+^@bd]aO5 {¬7 B g¯`/hdk+gi²; ¯U\k+PRbi  PRbi  gbfxbd]Rkg+r+jRfTg¢
¨ªh']Rw¥ ¬^o] (%UxfTg+^@bd]jO5 }R
    !$,.-* '  '%(!$)! 
   

 U¥fxbdS>v_j_gU¥g+PRUVfxbd]Ig+r+^on_j_g+^@bd]Kgb 4 · 
 ½ b'UihdfPcUT]RUTrh'`o^oÉiUxwfT^orfT`@Uxk 6 
  ^o]«g+j_r+]  Ufxbd]Rk^@w_UTr2g+PRU	fxbd]Ig+r+^on_j_g+^@bd]b'W6 
   gb24 · 
 ½ ªbdr2kbdSVU = M 2 " < ()*)*)*%( ¸ . 6 
   ^@k¢fxbdS>vbekUxwb'g¡ ¢bPHh'`ÔfT^orfT`@Uxkh']Rw g¡ ¯b>k+g+rh'^oceP;g`o^o]RU4kUTceSVUT];gkB Q¡]bdrw_UTrgbfxbdS>v_j_gU4g+PRU\fxbd];g+r+^on_j5Ñ
g+^@bd]­b'B6 
   gbf4 · 
 ½ ²" ¢U,UT®eh'`ojHh'gU -Rrkg	g+PRU,fxbd];g+r+^on_j_g+^@bd]«b'Lg+PRUPHh'`Ô¢fT^orfT`@Uxkah']Rwg+PRUT]g+PRU4fxbd];g+r+^on_j_g+^@bd]b'g+PRU4k+g+rh'^ocePIg¯`o^o]RU4kUTceSVUT]Igki =Rbdrfxbd];®UT]_^@UT]RfxUe²_ ¯U	 ^o`o`]Rbdg¯fxbdS>v_j_gU
g+PRUufxbd];g+r+^on_j_g+^@bd]b'9g+PRUPHh'`ÔlfT^orfT`@Uxk¯gb4 · 
 ½ n_j_g¯g+PRU	fxbd]Ig+r+^on_j_g+^@bd]b'g+PRU	 PRbd`@UufT^orfT`@UxkB
(I^oS>^o`/h'r+`om²L ¢U  ^o`o`fxbdS>v_j_gUEg+PRUEfxbd];g+r+^on_j_g+^@bd]b'g+PRUE PRbd`@UEk+g+rh'^oceP;g,`o^o]RUxk,k+j_v_v.bdr+g+^o]_c
g+PRU\`o^o]RUXkUTceSVUT];gkub'6 
   #UTgB$-8  h']Rw $ 8  w_UT]RbdgUug+PRUg× ¢bUT]Rw5vbd^o]Igkb'.g+PRU	`o^o]RU	kUTceSVUT]Ig )8  ²5h']RwV`@UTgC6    h']Rw6
   w_UT]RbdgUg+PRUj_]_^og¢fT^orfT`@UxkLfxUT];gUTrUxwh'g9$ 8  h']Rw $ 8  rUxk+v.UxfTg+^o®UT`om#UTg9b 8  h']RwMb 8  w_UT]RbdgUg+PRU,g× ¢bkg+rh'^oceP;g`o^o]RU>kUTceSVUT]Igkb'C6 
   ²lh']Rw 8  h']Rw 8  g+PRUT^orXk+j_v_v.bdr+g+^o]_c`o^o]RUxki  UkPRbi  PRbi  gb¥fxbdS>v_j_gUg+PRUfxbd]Ig+r+^on_j_g+^@bd]Rkab'6    h']Rw 8  gb 4 · 
 ½ eg+PRUfxbd];g+r+^on_j_g+^@bd]Rkb' 6
   h']Rw 8  fih']nUafxbdS>v_j_gUxw`o^ UT ^@kUe#UTg <    E 6    5 O & h']Rw S8  E 8  5 O &  Mhdk+^@fih'`o`om²5 ¯UufxbdS>v_j_gU 4 · 
 ½ X 6    h']Rw4 · 
 ½ X8  ²dhdk³U7¦5v_`/h'^o]RUxwX^o](%UxfTg+^@bd],}Ro|e²dn;mfxbdS>v_j_g+^o]_c  8 · 4
  X <    ½ ²  8:\8  · 4
  X <    ½ ²8 · 4
  X S 8  ½ h']Rw  8:\8  · 4
  XYS 8  ½ ³OPRUv_rbdvUTr+g+^@Uxkb'g+PRU¢]RUT  rUTce^@bd]Rk  
  E14
  X <   h']Rw	 
  E 4
  X@S8  h'rU4w5^\[9UTrUT];gg+PRbdj_cePEk^oS>^o`/h'r¢gbg+PRU	v_rbdv.UTr+g+^@Uxkb'    E 4   X <   w_UxkfTr+^onUxw^o] (%UxfTg+^@bd]}R W5LOPRUh']Hh'`om%k^@kb'  
  h']Rw
 
  h'rUak+j_n.w5^o®%^@w_Uxw^o];gb>g× ¢b>vHh'r+gkB£-Rrkgi²u ¯U fxbd]Rk+^@w_UTrg+PRU­`o^o]RU Ja8,k+j_v_v.bdr+g+^o]_c ^8>h']Rw  ¯U U7¦_h'S>^o]RU g+PRU­rUTce^@bd]Rk   E4   X <    h']Rw   E 4   X#S 8   PRUTrU 4   ^@k,g+PRUcUT]RUTrh'`o^oÉiUxw PRUT`o^@fxbd^@wRh'`u®bd`oj_SVU^o]Rw5jRfxUxwn;mDJa8£
4  E " · #( ½ 2AP § ¹ 5 O & R# 287J · $'( ½ (5$ 2DJa8 .'*
OPRUT]²R ¢UXw_Uxw5jRfxU  
  ¨rUxk+v 
  ¬¢°rbdS   ²    h']Rw   ¨rUxk+v  ²   E 4   X8S8 h']Rw
  ¬u PRUTrUM$ 8 h']Rw $ 8 h'rU>g+PRU,g¡ ¯bUT]Rw5v.bd^o];gkXb'  8 ,OPRUTrUihDgUTri²l ¢UVfxbdS>v_j_gUVg+PRU
gihpqWgZj
 	
 !"# We{
fxbd]Ig+r+^on_j_g+^@bd]Ãb'06 
   gb 4 ·  
B½ ^o]hE hxm«k+^oS>^o`/h'rXgb PHh'g ¢U¥w5^@w ^o] (%UxfTg+^@bd]¤}R {5¥OPRUªbd`o`@bi ^o]_c¥g+PRUxbdrUTS k+j_SVkj_vg+PRUxkU\rUxk+j_`ogk£

 ËIÏ  Ë    QIo^_ ^_d ` X  4 · 
 ½ X: 
NbFWiv
"_5
 #o WiN&#o 4 · 
 ½ 6b^V(e
 WinY^5#h04 · 
 ½ X : 
n ¶V· ? : 
 ? ¾ d·ª¸½;ºo»e¼¯¸½ d hb ¶V· ? : 
 ? ¾lÇd·ª¸½+½ #`i^9 %
OPRUv_rbIb'b'g+P_^@kg+PRUxbdrUTS^@kw_UTgh'^o`@Uxw^o] B v_v.UT]Rw5^Ô¦ B 
     # !  
   !  #+"!$ -% ' !' /  (  ,. '# /  ' / #+ %/
 !"!' %	#  ' ' / %, %(' ! # '&	 %%('

 U ]Rbi  PHhi®U gbfxbdS>v_j_gUEg+PRU Uxw5cUxk>b'
,g+PHh'g,w_b]Rbdgn.UT`@bd]_cgb : 
BOPRUEh'rfxk,b'
4 ·  
B½ X: 
 fxbdr+rUxk+v.bd]Rw gbv_`/hdfxUTSVUT];gkuh'g¯g+PRUu`o^oS>^ogb'hdfxfxUxkk+^on_^o`o^og×m b'lg+PRU\k+v_^@w_UTr¯rbdn.bdgi²
h']RwrUxfT^ov_rb%fih'`o`om,OP;jRki²bdg+PRUTrUxw5cUxkab'¢
fxbdr+rUxk+v.bd]Rw­gbEv_`/hdfxUTSVUT];gkh'gag+PRU`o^oS>^ogb'
kgh'n_^o`o^og¡mb'2g+PRUk+v_^@w_UTr4rbdnbdgi  Uw_UT]RbdgUnImA 
4g+PRUkUTg4b'Lg+PRbekUUxw5cUxki B v_`/hdfxUTSVUT];g
b'¯g+PRU>k+v_^@w_UTrarbdn.bdga^@kh'gag+PRU,`o^oS>^ogb'¯k+gh'n_^o`o^og×m^Ôh']Rw bd]_`om^Ôg+PRUTrU>U7¦%^@kgkh fT`@bekUxw
PHh'`ÔÑ¡w5^@kb'"rhdw5^ojRkL§ fxUT];gUTrUxw h'g g+PHh'gLw_bIUxk³]RbdgLfxbd]Igh'^o] h'];m°b%bdg+PRbd`@w>U7¦_fxUTv_g2h'g`@Uihdk+g
g× ¢bV°b%bdg+PRbd`@w_k`@b%fih'gUxwbd]g+PRUw5^/h'SVUTgUTr4b'³g+PRUPHh'`ÔCÑ¡w5^@kk+jRfPg+PHh'g ^@knUTg× ¢UxUT]g+PRUxkU
ªb%bdg+PRbd`@w_ki³OP;jRki²%g+PRU	Uxw5cUxkb' 
h'rUukj_v_vbdr+gUxw¥n;mVg+PRUufTj_r+®Uxk¯w5rhi ] nImVg+PRUS>^@w5v.bd^o];g
b'uh`/hdw_w_UTr>b'`@UT]_ceg+P>S'§µSVbB®I^o]_c­n;m¤g+rh']Rk+`/h'g+^@bd]h']Rw¤rbdgh'g+^@bd] k+jRfPg+PHh'g,g+PRU `/hdw_w_UTr
gbdjRfPRUxkLg+PRUn.bdj_]RwRh'r+m>b'g+PRU¯ªb%bdg+PRbd`@w>rUTce^@bd]RkL^o]>g× ¢bv.bd^o];gkLn_j_g2w_bIUxkL]RbdgL^o];gUTrkUxfTg2g+PRU
^o]IgUTr+^@bdrb'¢g+PRUªbIbdg+PRbd`@wrUTce^@bd]RkiOP;jRki²9Uxw5cUxkab' 
Xh'rU,k+j_v_vbdr+gUxwnImg+PRU,v_rb's+UxfTg+^@bd]
¨°bd]Igb P §¹T¬ab'g+PRU¥Uxw5cUxkXb'g+PRU>n.bdj_]RwRh'r+m«b'g+PRU>rUxUVkvHhdfxUVb'g+PRU>`/hdw_w_UTrXSVbB®I^o]_cn;m
g+rh']Rk`/h'g+^@bd]h']Rw rbdgh'g+^@bd]h'S>^@w_kg¢g+PRU	°b%bdg+PRbd`@wVrUTce^@bd]Rkfxbd]Rk+^@w_UTrUxwhdk¯bdnRk+ghdfT`@Uxki²%^Å Ueg+PRU
kUTgb' · C( ½ 2 P § ¹ 5 O & k+jRfP g+PHh'gg+PRU,`/hdw_w_UTrb'¢`@UT]_ceg+P S'§>²9 P_^@fP¤PHhdka^ogk\S>^@w5v.bd^o];g
h'g h']RwS¥hUUxkuh']h']_ce`@U) ^og+Pg+PRU  Ñ×hD¦%^@ki²_w_b%Uxk]Rbdgufxbd`o`o^@w_Ua ^og+Pg+PRUa^o]IgUTr+^@bdrub'³g+PRU
ªb%bdg+PRbd`@wrUTce^@bd]Rki B fxfxbdrw5^o]_cgb C ( (iEHG¡²g+PRUUxw5cUxk\b'Lg+PRUnbdj_]RwRh'r+mb'2g+PRU°rUxUXkvHhdfxU
b'4g+PRU`/hdw_w_UTrVfih']n.UfxbdS>v_j_gUxw^o] ¶>· ? : 
U? ºo»e¼¢¸½ g+^oSVUh']Rw ¶>· ? : 
U? ½ kvHhdfxUe ¢`@Uih'r+`om²
g+PRUv_rb's+UxfTg+^@bd] ¨°bd];gb P § ¹ ¬¥b',UihdfP Uxw5cU fih'] n.UfxbdS>v_j_gUxw ^o] fxbd]Rkgh'];gg+^oSVUe OPRU
^o]IgUTrkUxfTg+^@bd]Rk,n.UTg¡ ¢UxUT]Kg+PRU v_rb'sÄUxfTgUxwÃUxw5cUxk,w_b]Rbdg]RUxUxw¤gbn.U¥fxbdS>v_j_gUxw9OP;jRki²³ ¯U
fih']fxbdS>v_j_gUe²_^o] ¶V· ? : 
 ? ºo»e¼¢¸½ g+^oSVUah']Rw ¶>· ? : 
U? ½ k+vHhdfxUV¨jRk+^o]_cjC ( (iEHG¬7²RhkUTgb'fTj_r+®Uxk
^o] P § ¹ g+PHh'g\kj_v_vbdr+g4g+PRUh'rfxk4b'4 ·  
i½ g+PHh'gafxbdr+rUxk+v.bd]Rwgb v_`/hdfxUTSVUT];gkXh'gug+PRU`o^oS>^og4b'
kgh'n_^o`o^og¡mb'Lg+PRU,k+v_^@w_UTr4rbdn.bdgi JubB ¢UT®UTri².^og4rUTS¥h'^o]Rk\gb fxbdS>v_j_gU,g+PRUvbdr+g+^@bd]Rkab'Lg+PRUxkU
fTj_r+®Uxk	g+PHh'gnUT`@bd]_c¥gb 4 · 
 ½ 
 U ^o]Ig+rbIw5jRfxU -Rrk+g>kbdSVUw_U -R]_^og+^@bd]Rk¥h']RwK]Rbdgh'g+^@bd]RkiÃOPRU 
\c5YPHhdk,`@UT]_ceg+P S'§>
OPRU4rUT`/h'g+^o®Ua^o]IgUTr+^@bdrb'³h'])8l^@kfih'`o`@Uxwh = 

  B ]UT]Rw5vbd^o]Igb'³h'] ^8^@kfih'`o`@Uxwhj^_Y5k5Y
¨ PRUT]­kUT®UTrh'` ¯h'`o`@k\k+PHh'rU,h']UT]Rw5v.bd^o];gi². ¯Uw_U -R]RUbd]_`ombd]RUfxbdr+]RUTr\h'g4g+PHh'g4vbd^o]Ig8¬7 B
`k
\c^&5d 5e¯b'g+PRUV`/hdw_w_UTr^@khvHh'^or · C( ½ 2>P §¹ 5 O &  PRUTrU µ^@kXg+PRU¥`@bIfih'g+^@bd]Kb'g+PRU
S>^@w5v.bd^o];g b'4g+PRU`/hdw_w_UTrEh']Rw/­^@k>g+PRUh']_ce`@Un.UTg¡ ¯UxUT]Ág+PRU  Ñ×hD¦%^@k h']Rw g+PRU`/hdw_w_UTri B
qrqtsvu(w(xy{z
W'}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
5Y__ `b
c^95d 5bb'Lg+PRUX`/hdw_w_UTru^@k\h>v_`/hdfxUTSVUT]Ig4 PRUTrUg+PRUrUT`/h'g+^o®U^o];gUTr+^@bdrab'g+PRU`/hdw_w_UTr
w_b%Uxk¢]Rbdg¯^o]IgUTrkUxfTgg+PRU	 h'`o`@ki B `b
c^9(d (evLZ&`ZD^9Y& 5Y+ 
\c5Y¯^@khv_`/hdfxUTSVUT]Igb'g+PRU
`/hdw_w_UTrkjRfPg+PHh'gg+PRU\rUT`/h'g+^o®U\^o]IgUTr+^@bdr	b'g+PRU\`/hdw_w_UTrgbdjRfPRUxkuh	^_Y5k5YT B `b
c^95d 5eo
Z&`Z@= 
6
X(b&`iel^@k4hVv_`/hdfxUTSVUT];gb'g+PRUX`/hdw_w_UTr\k+jRfPg+PHh'gah']UT]Rw5v.bd^o];g\b'Lg+PRU`/hdw_w_UTr
gbdjRfPRUxk2h"= 

  B `b
c^9(d (epoZ&`Z^_Y5k5Y(b&`ie_^@kLhuv_`/hdfxUTSVUT]Ig2b'"g+PRU¯`/hdw_w_UTrLk+jRfP
g+PHh'g2h'] UT]Rw5vbd^o]Ig2b'g+PRU`/hdw_w_UTr2gbdjRfPRUxk¢h\fxbdr+]RUTri  U]RbB Áw_U -R]RU5I!^_ec^`k
\c^&5d 5e#
b'³g+PRU\`/hdw_w_UTri
B  {^_bc^Vb`b
c^95d 5bH^@k¯h\°rUxUv_`/hdfxUTSVUT];gb'9g¡m%vUufxbdr+]RUTrÄÑÅ`/hdw_w_UTr¯bdr¢ ¯h'`o`ÔÑ¡UT]Rw5v.bd^o];gi
B ^_ec^ `b
c^9(d (e^@kUT^og+PRUTrg+PRU«fxbdSXn_^o]Hh'g+^@bd] b'>g¡ ¢b|7Ñ¡fxbd];ghdfTgv_`/hdfxUTSVUT];gk­bdr
h rUxUv_`/hdfxUTSVUT];gb'ag¡m%vUfxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]Igi B WDÑ¡fxbd];ghdfTgEv_`/hdfxUTSVUT];g^@k kh'^@wÁb'g×mIv.U
¨°fxbdr+]RUTrÄÑÅ`/hdw_w_UTri²³fxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬7²¨°fxbdr+]RUTrÄÑÅ`/hdw_w_UTri² ¯h'`o`ÔÑ¡UT]Rw5v.bd^o];g8¬7²¨ ¯h'`o`ÔÑ¡UT]Rw5v.bd^o];gi²³ h'`o`ÔÑ
UT]Rw5v.bd^o];g8¬7²bdr¥¨°fxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]Ig8¬7²^o]¤hdfxfxbdrwRh']RfxU>gbg+PRU>g¡m%v.Uxkab'¢v_`/hdfxUTSVUT];gk^o];®bd`o®Uxw
^o]Eg+PRUaWDÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT]Igi¯Z4^o®UT]g¡ ¯b, ¯h'`o`@k¨rUxk+vLhX ¯h'`o`h']Rwhfxbdr+]RUTri²5g¡ ¢b>fxbdr+]RUTrkB²
bd]RU>fxbdr+]RUTr8¬7²lg+PRUVkUTgab'WDÑ¡fxbd];ghdfTgXv_`/hdfxUTSVUT]Igk^o]Rw5jRfxUxw¤n;mg+PRUxkU,g¡ ¯b ¯h'`o`@kE¨rUxk+vg+PRU
 h'`o`2h']Rwg+PRU>fxbdr+]RUTri²9g+PRUg¡ ¢bfxbdr+]RUTrki².g+PRU>k+^o]_ce`@U,fxbdr+]RUTr8¬u^@kafih'`o`@Uxw«h  {^_ec^VF^$YPT
B "'^_e^VN`k
\c^&5d 5eu^@k¥UT^og+PRUTr¥g+PRUfxbdSXn_^o]Hh'g+^@bd] b'Xh |7Ñ¡fxbd];ghdfTgEv_`/hdfxUTSVUT];gi²	h']Rw h
WDÑ¡fxbd]IghdfTg>v_`/hdfxUTSVUT];gi²¢bdr^@k>hrUxU v_`/hdfxUTSVUT];gVb'g×mIv.Ufxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]IgVk+jRfPKg+PHh'gg+PRU
`/hdw_w_UTr	h'gg+PHh'gv_`/hdfxUTSVUT]Ig^@k¯vHh'rh'`o`@UT`h']RwEPHhdk]RbfxbdS>SVbd]vbd^o]Ig ^og+Ph h'`o`UT]Rw5^o]_c h'g
g+PRUfxbdr+]RUTr-e.g+PHh'g\`/hdk+g4g¡m%vUb'¢{DÑ¡fxbd];ghdfTgav_`/hdfxUTSVUT]Igi²w_UT]RbdgUxw ¨°fxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]Igi²e¬7²^@k
fxbd]Rk^@w_UTrUxw^o]bdrw_UTrg+PHh'gi²Hh'];mWDÑ¡fxbd];ghdfTg	fTj_r+®UXUT]Rw_kh'g	h>{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT]Igi  bdg+^@fxU
g+PHh'gi²5rUxfT^ov_rb%fih'`o`om²Hh']Im{DÑ¡fxbd]IghdfTgv_`/hdfxUTSVUT];g^@kh']UT]Rw5v.bd^o];gub'³h,WDÑ¡fxbd];ghdfTg	fTj_r+®Ue2OPRU
g×mIv.Uxk,b'	g+PRU{DÑ¡fxbd];ghdfTgVv_`/hdfxUTSVUT]Igk¥h'rUE]Hh'g+j_rh'`o`omw_U -R]RUxwKnIm ¨°fxbdr+]RUTrÄÑÅ`/hdw_w_UTri²¯fxbdr+]RUTrÄÑ
`/hdw_w_UTri²fxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬7²¨°fxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]Igi² h'`o`ÔÑ¡UT]Rw5vbd^o]Ig8¬+*)*)* B %{^_bc^V `b
c^95d 5eª²
I À ²9^@k4g+PRU>fxbdSXn_^o]Hh'g+^@bd]b';` |7Ñ¡fxbd];ghdfTgv_`/hdfxUTSVUT]Igki²	 WDÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT]Igkh']Rw 

{DÑ¡fxbd]IghdfTg	v_`/hdfxUTSVUT]Igkuk+jRfPg+PHh'g`)>S
	 À 
 E I
 bB ²e ¢Uw_U -R]RUh  {^_ec^VpY^(6Xhdkg+PRU¯v_rb's+UxfTg+^@bd]Vbd];gb P §¹Lb'.h4WDÑ¡fxbd];ghdfTg¢fTj_r+®Ue
(I^oS>^o`/h'r+`omEhdk¢h'n.bi®Ue²% ¢Uuw_U -R]RU	g+PRU	g¡m%vUxk¯b'9g+PRU4WDÑ¡fxbd]IghdfTg¯g+rhdfT^o]_ckB  bdg+^@fxU	g+PHh'gi²;gbh'];m
v.bd^o];g  b'hce^o®UT]WDÑ¡fxbd];ghdfTgg+rhdfT^o]_c fxbdr+rUxk+v.bd]Rw_khj_]_^@p;jRU\v_`/hdfxUTSVUT]Ig · C( ½ b'g+PRU
`/hdw_w_UTri Q×gªbd`o`@bi k¢g+PHh'gi²;gbh'];m>v.bd^o];g b'lhXWDÑ¡fxbd]IghdfTg¢g+rhdfT^o]_c fxbdr+rUxkvbd]Rw_kh\j_]_^@pIjRU
vHh'^or · ( ½ b'vbd^o]IgkXb'fxbd];ghdfTgXn.UTg¡ ¯UxUT]g+PRU,`/hdw_w_UTr,h'g · C( ½ h']Rw«g+PRU> ¯h'`o`@kE¨ PRUT]
µ^@kh']¤UT]Rw5v.bd^o];g,b',²h{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT];g,fxbdr+rUxk+v.bd]Rw_kXgb¥J4bi ¯UT®UTr · ( ½
^@kj_]_^@pIjRUn;mÃfxbd];g+^o];j_^og×m_¬7  bdg+^@fxUEg+PHh'g  h']Rw h'rUUxpIjHh'`¯ PRUT] ^@kVh­WDÑ¡fxbd];ghdfTg
g+rhdfT^o]_cb'g¡m%vUfxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]IgiuOPRUXvbd^o]Igk  h']Rw~h'rUXfih'`o`@Uxwg+PRU ^_ec^Vr`i6e#
^9Y&Y_&# `ib	 2 %
B WDÑ¡fxbd]IghdfTg¥g+rhdfT^o]_c«^@kVUT^og+PRUTrEh­k+g+rh'^oceP;gV`o^o]RUkUTceSVUT];gi²h']Áh'rfb'aUT`o`o^ovRkUe²h']Áh'rf
b'afxbd]RfPRbd^@w bdr h­fT^orfTj_`/h'rh'rfeTQ×]Rw_UxUxw9²h¤WDÑ¡fxbd];ghdfTg¥g+rhdfT^o]_cÃb'4g×mIv.U¤¨°fxbdr+]RUTrÄÑÅ`/hdw_w_UTri²
fxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬^@kuhVk+g+rh'^oceP;gu`o^o]RUXkUTceSVUT]Ig-e"hVWDÑ¡fxbd]IghdfTgug+rhdfT^o]_cEb'³g×mIv.U¥¨°fxbdr+]RUTrÄÑÅ`/hdw_w_UTri²
gihpqWgZj
 	
 !"# WO
 h'`o`ÔÑ¡UT]Rw5vbd^o]Ig8¬¥^@k h'] h'rfb'fxbd]RfPRbd^@w ¨°kUxU B v_vUT]Rw5^Ô¦ M¬e h«WDÑ¡fxbd];ghdfTgEg+rhdfT^o]_cb'
g×mIv.U¨ ¯h'`o`ÔÑ¡UT]Rw5v.bd^o];gi² h'`o`ÔÑ¡UT]Rw5vbd^o]Ig8¬a^@kh']¤h'rfVb'UT`o`o^ovRkU'e³hWDÑ¡fxbd];ghdfTgXg+rhdfT^o]_cb'¯g×mIv.U
¨°fxbdr+]RUTrÄÑ¡UT]Rw5v.bd^o];g8¬,^@kVhfT^orfTj_`/h'r¥h'rf ¨°kUxU -Rcej_rUxk,n.UT`@bi u¬7 B k ¢Ukh'^@wÃn.U7°bdrUe² ¯Ufih']
fxbdS>v_j_gUh'`o`.g+PRUxkUaWDÑ¡fxbd]IghdfTgg+rhdfT^o]_ck^o] ¶>· ? : 
U? ºo»e¼¯¸½ g+^oSVUh']Rw ¶V· ? : 
 ? ½ k+vHhdfxUAC ( (iEHG¡²
^ogrUTS¥h'^o]Rk	gbVfxbdS>v_j_gUag+PRUavHh'r+gk	b'g+PRUxkUXfTj_r+®Uxkg+PHh'gn.UT`@bd]_c>gb 4 · 
 ½ 
 U-Rrk+g,k+PRbB  g+PHh'g>bd]_`om«kbdSVU vbdr+g+^@bd]Rk,b'	g+PRUWDÑ¡fxbd];ghdfTg>g+rhdfT^o]_ck,fxbdr+rUxk+v.bd]RwÃgb
v.bek+^og+^@bd]Rkh'gEg+PRU`o^oS>^ogb'Xk+gh'n_^o`o^og×m b'Xg+PRU­k+v_^@w_UTrErbdn.bdgi OPRUxkUv.bdr+g+^@bd]Rkh'rU­fih'`o`@Uxw
g+PRU rUT`@UT®eh'];g>WDÑ¡fxbd];ghdfTg>g+rhdfT^o]_ckiOPRUT]²³ ¢U v_rbi®UEg+PHh'g ¢UEw_b]RbdgPHhx®UEgbghUU¥^o]Igb
fxbd]Rk^@w_UTrh'g+^@bd] g+PRU­^o];gUTrkUxfTg+^@bd]RknUTg× ¢UxUT] g+PRU­rUT`/h'g+^o®U­^o];gUTr+^@bdrb'XrUT`@UT®dh']IgWDÑ¡fxbd];ghdfTg
g+rhdfT^o]_ckB  U h'`@kbk+PRbi  g+PHh'gi²^Ôh¤v.bd^o];g  ^@kEh'] UT]Rw%ÑÅv.bd^o];gb'XkUT®UTrh'`\rUT`@UT®eh'];gWDÑ
fxbd]IghdfTgag+rhdfT^o]_cki²bd]_`omg¡ ¢bb'¢g+PRUTSÆfih']­kj_v_vbdr+gaUxw5cUxkab'  
a^o]­g+PRU]RUT^oceP;n.bdr+PRb%bIw b'
 ³OPRUT]² ¯UfxbdS>v_j_gU	h4cerh'v_PV PRbekU	Uxw5cUxk2h'rUrUT`@UT®eh'];g¢WDÑ¡fxbd]IghdfTg2g+rhdfT^o]_ck¢h']RwV PRUTrU
g+PRUuw_UTcerUxU	b'UihdfPE]Rb%w_U^@k¢h'g¢SVbek+gLg× ¢b_ =^o]Hh'`o`om²Ice^o®UT]¥g¡ ¯bX®UTr+g+^@fxUxkb'W4 ·  
i½ XK: 
 g+PHh'g
h'rU¥fxbd]_]RUxfTgUxw ¨ªh'`@bd]_c 4 · 
 ½ ¬\nIm«h'rfxkg+PHh'gfxbdr+rUxkvbd]Rw¤gbv_`/hdfxUTSVUT];gk>h'gg+PRU¥`o^oS>^ogb'
hdfxfxUxkk+^on_^o`o^og¡mb'³g+PRUk+v_^@w_UTrrbdn.bdgi²_ ¢UfxbdS>v_j_gUXg+PRUxkUh'rfxkjRk^o]_c>g+PRUacerh'v_P
B k+SVUT]Ig+^@bd]RUxwh'nbB®Ue²_hv_`/hdfxUTSVUT]Ig  b'g+PRUuk+v_^@w_UTrrbdn.bdg¢^@kh'g¯g+PRU	`o^oS>^ogb'kgh'n_^o`o^og¡m
^Ôh']Rwbd]_`omÃ^Ô4g+PRUTrUU7¦%^@k+gk h fT`@bekUxw PHh'`ÔÑ¡w5^@kKb'4rhdw5^ojRk § fxUT];gUTrUxw h'g  g+PHh'g¥w_b%Uxk
]Rbdgfxbd];gh'^o]h'];m­ªb%bdg+PRbd`@w¤U7¦_fxUTv_g,h'g`@Uihdk+gXg× ¢b°b%bdg+PRbd`@w_k`@bIfih'gUxwbd]¤g+PRUEw5^/h'SVUTgUTrb'
g+PRUPHh'`ÔCÑ¡w5^@k²bd]RUbd] UihdfP k+^@w_Ub' V²¯g+PRUxkU°b%bdg+PRbd`@w_kEh'rUfih'`o`@Uxw ^ `kec^V!`ie#¥h'g
v_`/hdfxUTSVUT]Ig V\OP;jRki²9h v.bd^o];g  b'¢hEWDÑ¡fxbd]IghdfTgag+rhdfT^o]_c  S¥himn.Ubd] h']«h'rfb'4 ·  
D½
g+PHh'gfxbdr+rUxkvbd]Rw­gbv_`/hdfxUTSVUT]Igkh'gag+PRU,`o^oS>^ogb'hdfxfxUxkk+^on_^o`o^og¡m b'¢g+PRU>kv_^@w_UTrarbdnbdgbd]_`om
^Ôµ^@kn.UTg¡ ¢UxUT] g+PRUEg× ¢b­fxbd];ghdfTg>v.bd^o];gk,fxbdr+rUxk+v.bd]Rw5^o]_c gb  2 ,­OPRUEvbdr+g+^@bd]Rk,b'
g+PRU4WDÑ¡fxbd];ghdfTg¯g+rhdfT^o]_ckLªbdr2 P_^@fP¥g+PHh'g¯v_rbdvUTr+g×m>PRbd`@w_k¯h'rUufih'`o`@UxwVg+PRU Y5
gHe  {^9ec^V
Yc^(P#TOPRUEbdg+PRUTr,vbdr+g+^@bd]Rk>h'rUEfih'`o`@UxwÃg+PRU Y&Y_5
gHb  {^_ec^VDYc^(P#T  U¥]RbB 
kPRbi  PRbi  gbfxbdS>v_j_gUg+PRU\rUT`@UT®dh']IguWDÑ¡fxbd];ghdfTgug+rhdfT^o]_ck°bdrUihdfPg¡m%vUab'³fxbd];ghdfTgi¨°kUxU
=^ocej_rUE|T}I¬7 #lUTg  w_UT]RbdgUhEWDÑ¡fxbd];ghdfTg\g+rhdfT^o]_cR²`@UTg  2  h']Rw`@UTg  h']Rw nUXg+PRU
g× ¢b fxbd];ghdfTgv.bd^o];gkufxbdr+rUxk+vbd]Rw5^o]_c gb 72,

 Ì U2Ë  Ï  Ë  ÍË  Ð U2Ï  £
 ^@khfT^orfTj_`/h'rh'rfe²%h']Rw  h']Rw  fxbd^o]RfT^@w_U
 ^og+P bd]RU­UT]Rw5v.bd^o];gb'g+PRU`/hdw_w_UTri OPIjRki²
h'`o`g+PRU>WDÑ¡fxbd];ghdfTgag+rhdfT^o]_ckab'2g×mIv.U¨°fxbdr+]RUTrÄÑ
UT]Rw5v.bd^o];g8¬	h'rU\ PRbd`o`om^or+rUT`@UT®dh']Igi
qrqtsvu(w(xy{z
We  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y

 Ì U2ËÎ  + + ÍË  Ð ULÏ   Î  + + ÍË  Ð ULÏ  £
 ^@k h'] h'rfb'¤UT`o`o^ovRkUe²  h']Rw  h'rU
g+PRUyUT]Rw5vbd^o]Igk b'Kg+PRU `/hdw_w_UTr h']Rw g+PIjRki²
 ^@kn.UTg¡ ¢UxUT] g+PRUTS OPIjRki²­h'`o`g+PRU WDÑ
fxbd]IghdfTgKg+rhdfT^o]_ck b'g¡m%vU ¨ ¯h'`o`ÔÑ¡UT]Rw5v.bd^o];gi²
 h'`o`ÔÑ¡UT]Rw5vbd^o]Ig8¬	h'rU PRbd`o`om rUT`@UT®eh'];gi j	




 Ì U2Ë  Ï  Ë  Í +_ÐÐ Ë   Î  + + ÍË  Ð ULÏ  £
 ^@k¥h'] h'rfb'afxbd]RfPRbd^@w9]Q¡4g+PRUw5^@k+gh']RfxU
n.UTg¡ ¯UxUT]g+PRUufxbdr+]RUTr	h']Rw g+PRU4 ¯h'`o`.^@k¯cerUih'gUTr
g+PHh']§>²5g+PRUT]²  ^@k PRbd`o`omrUT`@UT®dh']Igi
ug+PRUTr+ ^@kUe²I^Ôg+PHh'gw5^@kgh']RfxU	^@kk+S¥h'`o`@UTrg+PHh']
§>²;g+PRUT]²g+PRU	g¡ ¢brUT`@UT®eh'];g2v.bdr+g+^@bd]Rkh']RwVg+PRU
^or+rUT`@UT®eh'];g	vbdr+g+^@bd]b'  h'rUa^o]RfT^@w_UT]Ig	gb,g+PRU
fxbdr+]RUTr	^o];®bd`o®Uxw^o]g+PRU\g¡m%vUb' ,
 bdg+^@fxUEg+PHh'g,^Ô	g+PRU fxbdr+]RUTr>^@k>h']KUT]Rw5vbd^o]IgVb'	g+PRUE ¯h'`o`Å²2g+PRUT]  w_UTcUT]RUTrh'gUxk>^o]h`o^o]RU
kUTceSVUT];gh']RwVg+PRUu^or+rUT`@UT®dh']Ig¢v.bdr+g+^@bd]Eb'  ^@kLg+PRUuvbdr+g+^@bd]  P_^@fP^@kL]Rbdgk+j_v_v.bdr+gUxwVnIm>g+PRU
 h'`o` ¨°kUxUD=^ocej_rUV|T}I¬7

 Ì U2Ë  Ï  Ë  Í +_ÐÐ Ë  l Ï  Ë  Í +_ÐÐ Ë   £
µ^@k,h`o^o]RUEkUTceSVUT];gi Q¡g+PRUw5^@k+gh']RfxU¥n.UTgÄÑ
 ¯UxUT] g+PRUg× ¢b fxbdr+]RUTrkE^@kEcerUih'gUTrEg+PHh'] §>²
g+PRUT]²  ^@k4 PRbd`o`omrUT`@UT®eh'];g-elbdg+PRUTr+ ^@kUe²9g+PRU
v.bdr+g+^@bd]b'  P_^@fPÃ^@kXrUT`@UT®eh'];g^@kg+PRU `o^o]RU
kUTceSVUT];gs+bd^o]_^o]_cVg+PRUag× ¢b¥fxbdr+]RUTrkB
 Uuk+PRbB  ]Rbi  g+PHh'g¯g+PRUu^o]IgUTrkUxfTg+^@bd]Rkn.UTg¡ ¯UxUT]g+PRU	rUT`/h'g+^o®U\^o]IgUTr+^@bdrkb'lg+PRU	rUT`@UT®eh'];g
WDÑ¡fxbd]IghdfTg	g+rhdfT^o]_ck\h'rUa]Rbdgv.UTr+g+^o]RUT];g	°bdrg+PRUkv_^@w_UTrrbdnbdg	SVbdg+^@bd]v_rbdn_`@UTS  UrUxfih'`o`
g+PHh'gi²;^Ôlh4®UTr+gU7¦   b'W4 · 
 ½ n.UT`@bd]_ckLgb@: 
D²eg+PRUT]¥ ¯UCI]RbB ÁnIm,OPRUxbdrUTS We\g+PRU`/h'n.UT`@k2b'
g+PRUaUxw5cUxkub' 4 ·  
B½ ^o]RfT^@w_UT];gugb   ug+PRUTr+ ^@kUe²H^Ô   2D: 
 ²_g+PRUT]g+PRUag× ¢b Uxw5cUxkb' 4 ·  
D½
g+PHh'gUT]Rwh'g  fxbdr+rUxk+v.bd]Rwgb,v_`/hdfxUTSVUT]Igkuh'gg+PRU\`o^oS>^og	b'³k+gh'n_^o`o^og¡mb'³g+PRUak+v_^@w_UTrrbdn.bdgi
gihpqWgZj
 	
 !"# W

 
+ < )(%-' < 1 k- 8 
 



+ < )(%-' < 1 k- 8 
  
=^ocej_rU|T}R£tuUT`@UT®dh']IgWDÑ¡fxbd];ghdfTgg+rhdfT^o]_ck¨g+P_^@f«fTj_r+®Uxk8¬Xh']Rw«^or+rUT`@UT®eh'];g>WDÑ¡fxbd];ghdfTgg+rhDÑ
fT^o]_ck¨°wRhdk+PRUxwg+P_^@ffTj_r+®Uxk8¬7
&  ÏULÏ    Ï   P5Y(    24 ·  
D½  # i^5WlWi   2 : 
  .# T5k&`ie  Wi
=  Y_5
^He  ^_ec^Yc^(P# Wi # `c`ZY5oWin&#A04 · 
 ½ 5k6X    %
&  Ï9Ï('  (I^o]RfxUg+PRUg× ¢b«Uxw5cUxk¥b'4 ·  
B½ g+PHh'gVUT]Rwh'g  fxbdr+rUxk+v.bd]RwKgb­v_`/hdfxUTSVUT];gkh'g
g+PRU`o^oS>^og\b'2k+gh'n_^o`o^og¡mb'Lg+PRUk+v_^@w_UTr4rbdnbdgi²"g+PRUTmh'rUnbdg+Pk+j_v_v.bdr+gUxwnImkbdSVUrUT`@UT®eh'];g
WDÑ¡fxbd]IghdfTgug+rhdfT^o]_ckBOP;jRki²" ¢Ubd]_`omPHhx®UgbVv_rbB®UXg+PHh'g   ^@k4h']UT]Rw5vbd^o]Ig4b'g+PRUxkUXg¡ ¢b
rUT`@UT®eh'];g4WDÑ¡fxbd];ghdfTg4g+rhdfT^o]_cki
#UTg @&h']Rw  ¹ nUug+PRUxkUug¡ ¯brUT`@UT®eh'];gWDÑ¡fxbd]IghdfTgg+rhdfT^o]_ckh']RwEhdkkj_SVUªbdrhfxbd];g+rhDÑw5^@fTg+^@bd] g+PHh'g  y^@k\]RbdgXh'] UT]Rw5vbd^o]IgXb'  & ¨]Rbdg+P_^o]_c^@khdkk+j_SVUxwªbdr    ^og+P rUxk+v.UxfTgagb
 ¹ ¬7 #UTg C& E ·  K( & ½ ¨rUxk+v  ¹ E ·  K( ¹ ½ ¬nUg+PRUv_`/hdfxUTSVUT]Ig¥b'\g+PRU`/hdw_w_UTr>g+PHh'gfxbdr+rUxkvbd]Rwgb   2  & ¨rUxk+v   2 ¹ ¬h']Rw`@UTg  & h']Rw  & ¨rUxkv  ¹ h']Rw ¹ ¬¢n.U\g+PRUfxbdr+rUxkvbd]Rw5^o]_cfxbd];ghdfTgXv.bd^o];gkE¨°kUxU =^ocej_rU|O¬7 =^orkgi²]Rbdg+^@fxU>g+PHh'g #& E  ¹  Q×]Rw_UxUxw9²bdg+PRUTr+ ^@kUe² C&^@kuh'g	`@Uihdk+guh¥{DÑ¡fxbd];ghdfTg	v_`/hdfxUTSVUT]Ig\h']Rwg+PRUT]²  SXjRk+gunUh']UT]Rw5vbd^o]Igub'
K&i²_ P_^@fPfxbd];g+rhdw5^@fTgk4bdj_ruhdkk+j_S>v_g+^@bd]
qrqtsvu(w(xy{z
WE  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
M¢m g+PRUEw_U -R]_^og+^@bd] b'g+PRU¥rUT`@UT®eh'];gVWDÑ¡fxbd]IghdfTgg+rhdfT^o]_ckB²  ^@kXn.UTg¡ ¯UxUT]  & h']Rw  & 
±bdrUxbi®UTri²  Áfih']_]Rbdgn.U¢UxpIjHh'`_gb  &bdr  &³k+^o]RfxU  Á^@k³]Rbdgh']VUT]Rw5v.bd^o];gLb' K&x Q×glªbd`o`@bi k
g+PHh'gX]RUT^og+PRUTr  ¹ ]Rbdr  ¹ ^@kXUxpIjHh'`Lgb  ²ln.Uxfih'jRkUVbdg+PRUTr+ ^@kU C& ¯bdj_`@w«n.U¥h{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT]IgiLOPRUTrU7ªbdrU   ^@kLk+g+r+^@fTg+`om,n.UTg¡ ¢UxUT]  &¢h']Rw &x²%h']RwVk+g+r+^@fTg+`om,n.UTg¡ ¢UxUT]  ¹ h']Rw
 ¹ LOP;jRkB²   ^@k	k+g+r+^@fTg+`om ^o]Rk^@w_Uag+PRUav.bd`omIcbd] · &  ¹  & ¹ ½ u] g+PRUEbdg+PRUTr>PHh']Rw9²¢k+^o]RfxU  µw_b%Uxk,]Rbdg>n.UT`@bd]_c gb­h']Im 6 
  ²g+PRU h'`o`@kVk+j_v_v.bdr+g+^o]_c
 &i²  &i²  ¹ h']Rw  ¹ ^o];gUTrkUxfTgg+PRUVbdv.UT]«w5^@k7J  b'¯rhdw5^ojRkX§fxUT];gUTrUxwh'g  >OP;jRkB²g+PRUTrU4U7¦5^@k+gkLªbdj_r¯vbd^o]Igk  & ²  & ²  ¹ h']Rw  ¹ bd]Eg+PRUxkU	 ¯h'`o`@kh']Rw ^o] J   ²;g+PHh'gh'rU\fT`@bekUUT]Rbdj_cePgb  &i²  &B²  ¹ h']Rw ¹ rUxk+v.UxfTg+^o®UT`omgbVUT]Rk+j_rU\g+PHh'g  nUT`@bd]_ck	gb,g+PRUa^o];gUTr+^@bdrb'¯g+PRU,vbd`om%cbd] · &  ¹  &  ¹ ½  (I^o]RfxU,g+PRUw5^@kgh']RfxUxk\rbdS  ygb  & ²  & ²  & h']Rw ¹ ²h'rUEk+g+r+^@fTg+`om«k+S¥h'`o`@UTr,g+PHh']K§>²  nUT`@bd]_ckgbg+PRU¥^o]IgUTr+^@bdr,b'	
BOP_^@k,fxbd]Ig+rhdw5^@fTgk>bdj_r
hdkk+j_S>v_g+^@bd]g+PHh'g  ^@k	h®UTr+gU7¦b' 4 · 
 ½ h']Rwm%^@UT`@w_kg+PRUarUxk+j_`ogi )
 
 
 
 
 
 

 
=^ocej_rUV|O5£ =Rbdr	g+PRUav_rbIb'b'qrbdvbek^og+^@bd]W5|e
¯bd]Rk+^@w_UTr]Rbi  g+PRUahdw's+hdfxUT]RfTm cerh'v_Pb'lg+PRUurUT`@UT®dh']Ig	WDÑ¡fxbd];ghdfTgg+rhdfT^o]_ckk+jRfPg+PHh'g
g× ¢brUT`@UT®eh'];g	WDÑ¡fxbd];ghdfTgg+rhdfT^o]_cVh'rU\fxbd]_]RUxfTgUxwE^o]	 ^Ôh']Rwbd]_`omV^Ôlg+PRUTm¥PHhx®UahXfxbdS>SVbd]
UT]Rw5v.bd^o];g­¨g+PRU^o]IgUTrkUxfTg+^@bd]RkEnUTg× ¢UxUT] g+PRUrUT`/h'g+^o®U^o]IgUTr+^@bdrEb'ag+PRUrUT`@UT®eh'];gWDÑ¡fxbd];ghdfTg
g+rhdfT^o]_ckLh'rU¯]RbdgLfxbd]Rk+^@w_UTrUxwH¬7  bdg+^@fxU¯g+PHh'gi²ece^o®UT]>g+PRUkUTgb'HrUT`@UT®dh']Ig2WDÑ¡fxbd];ghdfTgLg+rhdfT^o]_ckB²
fih']k+^oS>v_`om\nUfxbdS>v_j_gUxw^o] ¶>· ? : 
U? ºo»e¼¯¸½ g+^oSVUe  bB ²Bce^o®UT]g¡ ¢b	®UTr+g+^@fxUxklb'4 · 
 ½ X : 

g+PHh'g>fih']ÃnUXs+bd^o]RUxwnImh'rfxk,b'0 
B²³ ¯UE ¯h'];g>gbn.UEh'n_`@UEgbfxbdS>v_j_gUg+PRUxkUEh'rfxkB =Hbdr
fxbdS>v_j_g+^o]_c>g+PRUxkU4h'rfxki²% ¯U4fih']_]Rbdgk+^oS>v_`om¥jRkU	g+PRUucerh'v_P	«n.Uxfih'jRkUug+PRU\w_UTcerUxU4b'kbdSVU
]Rb%w_Uxkb'
S¥himEn.Uah'r+n_^og+rh'r+m `/h'r+cU ¨°kUxUL=^ocej_rU¥|i¬7  Uak+PRbi  ^o]g+PRU\]RU7¦5gv_rbdvbek^og+^@bd]
g+PHh'g	 ¢UXfih']w_Uxw5jRfxUa°rbdSh,cerh'v_P .kjRfPg+PHh'gug+PRUw_UTcerUxUXb'LUihdfP]Rb%w_Ub' 9^@k4h'g
SVbekgag¡ ¢bh']Rw g+PHh'g  kj_v_vbdr+gkXh']Imv.bdr+g+^@bd]«b'#4 · 
 ½  P_^@fP¤^@k\g+PRUVfxbd]Rfih'gUT]Hh'g+^@bd]b'
h'rfxk	b'  
X : 
D
gihpqWgZj
 	
 !"# We

  

 

 

 

=^ocej_rU |i5£ B ]h'r+n_^og+rh'r+m];j_SnUTr\b'rUT`@UT®dh']Ig4WDÑ¡fxbd]IghdfTg4g+rhdfT^o]_ckug+PHh'g	PHhi®Uh>fxbdS>SVbd]
UT]Rw5v.bd^o];gi
 Ufxbd]Rk+^@w_UTrLªbdj_rLPImIv.bdg+PRUxkUxku¨J|e² *)*)*/²*Ju}I¬g+PHh'g¢hi®bd^@w¥gbfxbd]Rk^@w_UTr2w_UTcUT]RUTrh'gUufihdkUxki
OPRUTmh'rUX]Rbdg	UxkkUT]Ig+^/h'`ln_j_g	k+j_nRkgh'];g+^/h'`o`omk+^oS>v_`o^Ô°mEg+PRUv_rb%b'b'³g+PRUaªbd`o`@bi ^o]_c v_rbdvbek^ÔÑ
g+^@bd] Q×] bdrw_UTr¯gbUT]Rk+j_rU	g+PHh'g¯g+PRU4w_UTcerUxUub'lUihdfPE®UTr+gU7¦Eb'g+PRU°rUxU	k+vHhdfxU4b'g+PRUu`/hdw_w_UTr
^@kg+P_rUxUe²_ ¢UaS¥hUUg+PRUag+P_rUxUaP;m%v.bdg+PRUxkUxk!J|e²ZJ4WVh']RwjJ\{5
  OPRU\`o^o]RU\kUTceSVUT];gk  & ()*)*)*(	 , fxbdS>v.bekU4g+PRU\nbdj_]RwRh'r+mEb'³hkUTgb']Rbd]w_UTcUT]RUTrh'gUxw
vbd`om%cbd]RkX¨^Å Ue]Rb,v.bd`omIcbd]^@krUxw5jRfxUxwgb¥h`o^o]RUkUTceSVUT];g	bdrgbVh>vbd^o]Ig8¬7
  OPRUa`/hdw_w_UTr	w_b%Uxk]Rbdguhdw5S>^og4h'];m}dÑ¡fxbd];ghdfTguv_`/hdfxUTSVUT];gi
 . OPRU	h'rfb'9fxbd]RfPRbd^@wEw5rhx ] n;mVh']¥UT]Rw5v.bd^o];g¯b'g+PRU`/hdw_w_UTr2 PRUT]¥^ogkLbdg+PRUTr2UT]Rw5v.bd^o];g
SVbi®Uxkh'`@bd]_ch ¯h'`o`L P_^o`@U¥g+PRU,`/hdw_w_UTrXrUTS¥h'^o]RkX^o]¤fxbd];ghdfTg ^og+Phfxbdr+]RUTri²l^@k]Rbdg
gh']_cUT];ggbh']Imbdg+PRUTr h'`o`Å B fxfxbdrw5^o]_cgb #lUTS>S¥h}E g+P_^@kaP;m%v.bdg+PRUxk+^@kXhx®bd^@w_k
bd]_`omEw_UTcUT]RUTrh'gUfihdkUxki
8O OPRU¯`/hdw_w_UTrLw_bIUxk³]RbdgLhdw5S>^og2h']Im{DÑ¡fxbd];ghdfTg2v_`/hdfxUTSVUT];gL PRUT]>^ogkS>^@w5v.bd^o];gL^@k`@b%fih'gUxw
h'g	h>fxbdr+]RUTri
&  ÏULÏ    Ï  Y  b      Y__ I #Z^5WfWX   2 : 
   d P#5= 
Y_5
gHb  {^_bc^VNYc^(P#n^_ # ``iY(4 ·  
D½   # 
	T^V 5b
 #&d 

 k5PWi"Y9WX0a
  %   Y'P5Y  =v ^_ ( 5Y5dA6 aWi5#V  d P#(D= l^$XYP&#a ¶>· I ºo»e¼ I ½ d ak
¶V· I ½ # `ic^9 %
qrqtsvu(w(xy{z
{e  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
  
    

	
 

     
           

=^ocej_rUV|B%£  Uxw5cU W8   W8  ^@k^o]
u]RUih'r  
&  Ï9Ï('  #UTg   2D: 
¢h4]Rb%w_Ub' b'9w_UTcerUxU5I² J ^@kg+PRUbdvUT]Vw5^@kb'.rhdw5^ojRkL§ fxUT];gUTrUxw
h'g    U\ ^o`o`lw5^@kg+^o]_cej_^@k+Pg¡ ¯b¥fihdkUxkB£   ^@kbdr	^@k]Rbdguh,fxbdr+]RUTri
   >  Ï  Ë 
#UTg  & ()*)*)*(   n.UVg+PRU rUT`@UT®dh']Ig,WDÑ¡fxbd]IghdfTg,g+rhdfT^o]_ckg+PHh'g,UT]Rwh'g  ²h']Rw`@UTg  8 E·  2(8 ½ nU\g+PRU\v_`/hdfxUTSVUT]Igub'g+PRU`/hdw_w_UTrg+PHh'g	fxbdr+rUxk+v.bd]Rw_kgb   2 08+  Uhdkkj_SVU\g+PHh'g
I  S%²Rbdg+PRUTr+ ^@kUqrbdv.bek+^og+^@bd]­WeW^@kg+r+^o®I^/h'`Å
OPRU¯WDÑ¡fxbd]IghdfTgg+rhdfT^o]_c 58RPHhdkgbu^o];®bd`o®Uh`@Uihdkg³h	w5^\[.UTrUT]Ig³fxbd]IghdfTg³rbdS g+PRU¯fxbdr+]RUTrÄÑ
`/hdw_w_UTrafxbd]IghdfTg^o]  e9^Ô2g+P_^@kafxbd]IghdfTga^@kah fxbdr+]RUTrÄÑÅ`/hdw_w_UTrfxbd];ghdfTga ¢U>w_U -R]RU ;89E  8 hdk
g+PRUfxbdr+]RUTr	¨ E  \¬w_U -R]_^o]_cg+P_^@kfxbd]IghdfTg4¨]Rbdg+^@fxUg+PHh'g;8WE  8 2DJ nImnJumIv.bdg+PRUxk+^@k Ju}I¬e
^ÔLg+P_^@k4fxbd];ghdfTg\^@k\h> h'`o`ÔÑ¡UT]Rw5vbd^o]Igfxbd];ghdfTg\ ¢Uw_U -R]RU;8¢hdk	g+PRUfxbd]IghdfTg4v.bd^o];g4n.UTg¡ ¢UxUT]
g+P_^@k	 ¯h'`o`h']Rwg+PRU`/hdw_w_UTr\h'g	v_`/hdfxUTSVUT]Ig  8 ²Hk+^o]RfxU   2 : 
 ²Rg+PRUa h'`o`SjRk+g	^o]IgUTrkUxfTgNJ  
h']Rw ¢Uw_U -R]RU  8 hdk	h>vbd^o]Ig^o]g+PHh'g^o];gUTrkUxfTg+^@bd]^o]h]RUT^ocePInbdr+PRb%bIwb' ;8+
=HhdfTgi£0 = E   (8 E  ²bdg+PRUTr+ ^@kUe²;v_`/hdfxUTSVUT]Ig 8E   ^@k¢hX{DÑ¡fxbd]IghdfTg ^og+P¥S>^@w5v.bd^o];gbd]Ehafxbdr+]RUTrfxbd];g+rhdw5^@fTg+^o]_cJum%vbdg+PRUxk+^@kNJu}R
=HhdfTgi£   6#!nkN;P5Y(   ·  2(  & ()*)*)*(   ½ YF"_(
\XP#FnWie 5Y5YL 
 B kk+j_SVU g+PHh'g   2 4 · 
 ½ «OPRUT]²  µ`o^@Uxk>bd]Kg+PRU n.bdj_]RwRh'r+mb'J ·  2(  &()*)*)*-(   ½ n.U7Ñfih'jRkUe²Rbdg+PRUTr+ ^@kUe²_g+PRU  8 v_rbB®I^@w_U°b%bdg+PRbd`@w_kk+jRfPg+PHh'g	g+PRUakv_^@w_UTrrbdnbdgufih']SVbi®UX^o]h
]RUT^ocePInbdr+PRb%b%wb'   =Rj_r+g+PRUTr+SVbdrUe²   SXjRkgnU\h]Rbd]5Ñ"h'g¯®UTr+gU7¦b'J ·  K(  &-()*)*)*(   ½ ²nImJum%vbdg+PRUxk+^@k J	}R
gihpqWgZj
 	
 !"# {5|
B kkj_SVU\g+PHh'g   w_bIUxk]Rbdg	nUT`@bd]_cVgbVg+PRUa^o];gUTr+^@bdr4b' 
 ²Hh']Rw`@UTg 8  h']Rw  8  n.U\g+PRUg× ¢b®UTr+g+^@fxUxkb'"J ·  K(  &-()*)*)*(   ½ k+jRfPEg+PHh'g ;8  ²   h']Rw W8  h'rU4fxbd]RkUxfTj_g+^o®Uah'`@bd]_cg+PRUn.bdj_]RwRh'r+m¤b' J ·  K(  &-()*)*)*(   ½   U  ^o`o`¯U7¦5P_^on_^og,hk+gh'n_`@U v_`/hdfxUTSVUT];g°bdrg+PRU¥kv_^@w_UTrrbdn.bdgh'gh'];mEvbek+^og+^@bd]  ^o]Rk+^@w_U\g+PRU4^o]IgUTrkUxfTg+^@bd]b'g+PRU\ ¯Uxw5cU W8

 W8

h']RwhX]RUT^ocePInb'Ñ
r+PRb%b%w b'  #UTg \&h']Rw  ¹ n.U	g× ¢b,v.bd^o];gk¯^o]Eg+PRU	 ¯Uxw5cU W8    ;8  k+jRfPg+PHh'g¢g+PRU4 ¢Uxw5cUxk 8     & h']Rw  ¹   8  PHhx®Uh']_ce`@U  ¹ Y QÅ  ^@k4^o]g+PRU ¢Uxw5cU ;8

   ¹ ².h']Rw^@k4fT`@bekUUT]Rbdj_cePgb  ²Hg+PRUX°b%bdg+PRbd`@w_k  ² ;8  h']Rw 8  mI^@UT`@wh,kgh'n_`@Uav_`/hdfxUTSVUT];g	°bdrg+PRUkv_^@w_UTrrbdnbdg¨°kUxU =^ocej_rU¥|Be¬7Y QÅ ^@k^o]g+PRUX ¯Uxw5cU  ¹   F&B²"h']Rw^@k	fT`@bekUUT]Rbdj_cePgb  ²R°b%bdg+PRbd`@w_k  ²( 8  h']Rw   = ¹m%^@UT`@wh>k+gh'n_`@U\v_`/hdfxUTSVUT]Ig	ªbdrg+PRUak+v_^@w_UTrrbdn.bdgi
Y QÅ  ^@k^o]g+PRUX ¢Uxw5cU \&  W8

²"h']Rw^@k	fT`@bekUUT]Rbdj_cePgb  ²R°b%bdg+PRbd`@w_k  ²	 8

h']Rw  = ¹m%^@UT`@w_k	h,k+gh'n_`@Uv_`/hdfxUTSVUT];gªbdrg+PRUk+v_^@w_UTr	rbdnbdgi
=HhdfTgi£  8 W= 2 " = & ( = ¹ .  ^_bc # `c`ZY5ofA04 ·  
D½ b^( 5b    % U«hdkk+j_SVU­g+PHh'g  ©^@khÃ]Rbd]5Ñ"h'g®UTr+gU7¦ b'J ·  K(  &-()*)*)*(   ½ nUxfih'jRkUe²4bdg+PRUTr+ ^@kUe²
  n.UT`@bd]_ckgbg+PRU¥^o];gUTr+^@bdr>b'
>h']Rw¤g+PRUEfT`/h'^oS ^@kbdn;®%^@bdjRki B WDÑ¡fxbd]IghdfTg,g+rhdfT^o]_c 58+²
= 2 " = &-( = ¹ .²dfih']_]RbdgnU¯h']h'rf¯b'HUT`o`o^ovRkULn.Uxfih'jRkUe²dbdg+PRUTr+ ^@kUe²  8_^@khu{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT];gfxbd]Ig+rhdw5^@fTg+^o]_caJ	m%v.bdg+PRUxk+^@kJu}R	OPIjRki² 582fih']n.UXUT^og+PRUTr\g+PRUkUTceSVUT];g  W82bdrah'] h'rfb'
fxbd]RfPRbd^@w­ P_^@fP ^@kugh']_cUT];gagbEg+PRUkUTceSVUT];g   8 h'g   nIm #UTS>S¥hE}I% OPRUvbd^o]Ig  8
kg+r+^@fTg+`omnUT`@bd]_ck4gbEg+PRU ¢Uxw5cU ;8   W8  ²n.Uxfih'jRkUX ¯UPHhx®U,k+PRbi ]­g+PHh'g 8 2 " 8  (8  .OPIjRki²  8 ^@kk+g+r+^@fTg+`omE^o]Rk+^@w_U\g+PRUa ¢Uxw5cU  8     8  h']Rwg+P;jRk	^o]Rk+^@w_U4 
 ²5^o]h,]RUT^ocePInbdr+PRb%b%wb'  OPRUTrU7°bdrUe² 08³fih']_]Rbdgukj_v_vbdr+g04 · 
 ½ ²R^o]h]RUT^oceP;n.bdr+PRbIb%wb'  
JuUT]RfxUe²enImkbdr+g+^o]_cg+PRU W8^o]>v.bd`/h'rLbdrw_UTr2h'rbdj_]Rw  ² ¢Ufih']Vw_UTgUTr+S>^o]RUe²;^o] ¶>· I ºo»e¼ I ½
g+^oSVUe²I^Ô   ^@kha]Rbd]5Ñ"h'g®UTr+gU7¦ b' J ·  K(  &()*)*)*-(   ½ ²%h']Rw ^Ôlkb_²%w_UTgUTr+S>^o]RU = &h']Rw = ¹  QÅ
  ^@k4h¥]Rbd]5Ñ"h'g\®UTr+gU7¦b'J ·  2(  &()*)*)*(   ½ ²g+PRUT]².bd]_`om58  h']Rw58  fih']­kj_v_vbdr+g\h']Uxw5cUXb' 4 ·  
i½ ^o]RfT^@w_UT];g	gb  9ug+PRUTr+ ^@kUe²  nUT`@bd]_ck	gb,g+PRUa^o];gUTr+^@bdr4b' 
 h']Rw]Rbd]RUb'
g+PRUWDÑ¡fxbd]IghdfTgug+rhdfT^o]_ck K&^()*)*)*%(   fih']kj_v_vbdr+guh']Uxw5cUXb' 4 · 
 ½ ^o]RfT^@w_UT];g	gb  
    Ï V  Ï  Ë 
=HhdfTgi£  Wi5Y_h6# e
 k Y5
gHe`b
\^95d 5e  = Wa^95b 5Y   
Q×]Rw_UxUxw9²UT^og+PRUTr   ^@k	^o]­hV ¯h'`o`Å²9h']Rwg+PRUbd]_`omv.bekk+^on_`@Ubdr+^@UT];gh'g+^@bd]°bdr4g+PRU`/hdw_w_UTr4^@kug+PRU
bdr+^@UT]Igh'g+^@bd] b'ag+PRU ¯h'`o`Å²bdr   ^@k¥]Rbdg h­ªb%bdg+PRbd`@w9²h']RwÁg+P;jRki²^Ôag+PRUTrU^@kVg¡ ¯bw5^@kg+^o]RfTg
rUT`@UT®eh'];gEWDÑ¡fxbd];ghdfTg¥v_`/hdfxUTSVUT]IgkEh'g  ²¢g+PRUTrUU7¦%^@kgk°bdj_rVfxbd]IghdfTg¥v.bd^o];gk  &-(  ¹ (  E ( 	kjRfP«g+PHh'gD?    8 ? ¿ §h']Rw«g+PHh'gg+PRU¥^o];gUTr+^@bdrb' J ·  & (  ¹ (  E (  d½ fxbd];gh'^o]Rk   (I^o]RfxU
  2D: 
B²'g+PRUTrU¯U7¦%^@k+gklªbdj_rªbIbdg+PRbd`@w_k & (  ¹ (  E (   ^o]J h']Rw^o]kbdSVU2]RUT^ocePInbdr+PRb%bIw_k³b' &-(  ¹ (  E ( 	²%rUxk+vUxfTg+^o®UT`om²5k+jRfP g+PHh'g   n.UT`@bd]_ck¯gbXg+PRUu^o];gUTr+^@bdrb'J ·  & (  ¹ (  E (   ½ OPIjRki²   2 4 · 
 ½  P_^@fPfxbd]Ig+rhdw5^@fTgkubdj_ruhdkk+j_S>v_g+^@bd]
=HhdfTgi£  Wi5Y_AY_n d P#( #&   {^_ec^VoYc^(P#Db^( 5ev  
(I^o]RfxUg+PRU\cUT]RUTrh'`vbek^og+^@bd]P;m%vbdg+PRUxk^@k!J4Wªbdr+n_^@w I;Ñ¡fxbd];ghdfTgk	ªbdr5I  À ²   fxbdr+rUxk+vbd]Rw_k
qrqtsvu(w(xy{z
{eW  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
gbh{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT];giOPRU¥g+P_rUxU>vbekk+^on_`@UVfPRbd^@fxUxkb'g¡ ¯bfxbd]IghdfTgkh'SVbd]_cg+P_rUxU
ce^o®Uxkg+P_rUxUXWDÑ¡fxbd];ghdfTg4g+rhdfT^o]_cV^o];gUTrkUxfTg+^o]_c¥^o]   h']Rwg+P;jRkB²Rk+^Ô¦h'rfxk	^o]RfT^@w_UT];gugb  
=HhdfTgi£  Wi5Y_AY_hWY9  {^_ec^VoYc^(P#Db^( 5ev  
Q¡g+PRUE{DÑ¡fxbd]IghdfTg>v_`/hdfxUTSVUT];g  ^@kb'g¡m%vU­¨°fxbdr+]RUTrÄÑ¡UT]Rw5vbd^o]Igi² e¬7²³g+PRUT]Ãg+PRUTrUh'rU bd]_`om
g+P_rUxU¯WDÑ¡fxbd];ghdfTgg+rhdfT^o]_ckl^o]RfT^@w_UT]Iggb  ²Dg+PHh'gh'rU2g¡ ¢b4fT^orfTj_`/h'rh'rfxkh']RwXbd]RU2`o^o]RULkUTceSVUT];gi
ug+PRUTr+ ^@kUe²R^og	fxbdSVUxk	rbdSµg+PRUcUT]RUTrh'`lv.bek+^og+^@bd]PImIv.bdg+PRUxkUxkJ|e²J\WVh']Rw J4{¨°w_Uxk^oce]RUxw
gbUT]Rk+j_rUug+PHh'g¢v_rbdv.UTr+g¡mR¬g+PHh'ghWDÑ¡fxbd];ghdfTgg+rhdfT^o]_c>fih']_]Rbdg¢n.U®eh'`o^@w bd] nbdg+Pk+^@w_Uub'g+PRU
{DÑ¡fxbd]IghdfTgi²9^Å Uebd] bd]RU,k+^@w_U,b'2g+PRU>{DÑ¡fxbd];ghdfTgav_`/hdfxUTSVUT]Igi²g+PRUv_`/hdfxUTSVUT];gkh'rU]Rbdg4°rUxUe
 Uaw_UTgh'^o`nUT`@bB  g+PHh'gv_rb%b'Ä
=HhdfTgi£  Wi5Y_AY_h=  Y_5
gHe  ^_e^VoYc^V6#D6b^V(e   
B fxfxbdrw5^o]_cgbjJum%vbdg+PRUxk+^@kLJu}R²h'g\g+PRUV{DÑ¡fxbd];ghdfTgv_`/hdfxUTSVUT]Ig 	².g× ¢bfxbd];ghdfTgXvbd^o]Igkh'rU
bd]g+PRUkh'SVUk+^@w_UXb'  2OPIjRki²Hbd]_`omg¡ ¯b¥b'g+PRUag+P_rUxUWDÑ¡fxbd];ghdfTg4g+rhdfT^o]_ck^o]RfT^@w_UT];g4gb  
h'rU\rUT`@UT®eh'];gi
 bB ²u ¯U­v_rbi®U g+PHh'gaJum%vbdg+PRUxkUxkjJ|e²FJ4W h']Rw J\{ÃUT]Rk+j_rU­g+PHh'gg+P_rUxU¤WDÑ¡fxbd];ghdfTg
g+rhdfT^o]_ckh'rUu^o]RfT^@w_UT];ggb  ²In;m¥fxbd]Rk^@w_UTr+^o]_c^o]Eg+j_r+]UihdfPvbekk+^on_`@Ug×mIv.Uub'g+PRU\{DÑ¡fxbd];ghdfTg
v_`/hdfxUTSVUT]Ig  E ·  K( ½ 

 Ì U2ËÎ  + + ÍË  Ð ULÏ   Î  + + ÍË  Ð ULÏ   Î  + + ÍË  Ð ULÏ  £
OP_^@kVg¡m%vUb'{DÑ¡fxbd];ghdfTgEv_`/hdfxUTSVUT];gEfih']_]Rbdg
b%fxfTj_rEnUxfih'jRkUg+PRU ¯h'`o`@kw_b]Rbdg ^o]IgUTrkUxfTg
UihdfP bdg+PRUTrkEk^o]RfxUg+PRUvbd`om%cbd]Hh'`4°b%bdg+PRbd`@w
rUTce^@bd]Rk h'rUvHh'^or+ ^@kUw5^@k°s+bd^o];gi²¢n;m hdkk+j_S>v5Ñ
g+^@bd]
  	  
 

 Ì U2Ë  Ï  Ë  Í +_ÐÐ Ë  l Ï  Ë  Í +_ÐÐ Ë   Ï  lË  Í +_ÐÐ Ë   £
OP_^@k¢g¡m%v.Uub'{DÑ¡fxbd]IghdfTg¯v_`/hdfxUTSVUT]Igw_bIUxk¢]Rbdg
h'v_v.Uih'r\nUxfih'jRkUg+PHh'gfxbd]Ig+rhdw5^@fTgk B kk+j_S>v5Ñ
g+^@bd] J\W5²Eg+PHh'gkhxm5kÃg+PHh'gÃg+PRUTrU ^@kÃ]Rb }dÑ
fxbd]IghdfTg	v_`/hdfxUTSVUT]Igi
gihpqWgZj
 	
 !"# {e{

 Ì U2Ë  Ï  Ë  ÍË  Ð U2Ï      £
OPRUTrU>h'rU,fT`@Uih'r+`omg+P_rUxU>WDÑ¡fxbd]IghdfTgag+rhdfT^o]_ck
^o]RfT^@w_UT]Ig¥gb  ²¯g+PHh'g h'rUg× ¢b¤fT^orfTj_`/h'rh'rfxk
h']Rwbd]RU\`o^o]RUkUTceSVUT];gi

 Ì U2ËÎ  + + ÍË  Ð ULÏ   Ï  lË  Í +_ÐÐ Ë   Ï  Ë  Í +C_ÐÐ Ë   £
#lUTg  &Eh']Rw  ¹ w_UT]RbdgUg+PRUfxbdr+]RUTrk ^o]I®bd`ÔÑ®Uxw¥^o]Vg+PRUu{DÑ¡fxbd]IghdfTg¢v_`/hdfxUTSVUT]Igi²Rh']RwV`@UTg  &
n.Ug+PRUv.bd^o];gb'Xg+PRU`/hdw_w_UTrg+PHh'gfxbd^o]RfT^@w_U
 ^og+P  & PRUT]Kg+PRU¥`/hdw_w_UTr^@k,h'gv_`/hdfxUTSVUT]Ig
u¥OPRU> h'`o`¯h']Rw g+PRUV`/hdw_w_UTrh'g  h'rU>]Rbdg
fxbd`o`o^o]RUih'rn;mJ	m%v.bdg+PRUxk+^@kDJ\W5>OP;jRki²g+rh']RkÄÑ
`/h'g+^o]_c g+PRUa`/hdw_w_UTr	^o]­h>w5^orUxfTg+^@bd]vHh'rh'`o`@UT`lgb
 & ¹ ^@kv.bekk+^on_`@U4^o]bd]_`omEbd]RU4 hxmE^Ô ¢U4ªbdrÄÑn_^@wVg+PRU`/hdw_w_UTr2^o]IgUTrkUxfTg+^o]_cg+PRU ¯h'`o`ÅOPIjRki²
bd]_`om,bd]RU	WDÑ¡fxbd]IghdfTg¢g+rhdfT^o]_cXb'.g¡m%v.UX¨°fxbdr+]RUTrÄÑ
`/hdw_w_UTri²Hfxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬UT]Rw_k	h'g  
 	
 
B fxfxbdrw5^o]_c gb #UTS>S¥hV}I%²Rg+PRUfxbd]RfPRbd^@ww5rhi ]nIm  &  PRUT]g+PRUa`/hdw_w_UTr4SVbi®Uxk5UxUTv_^o]_c
fxbd]IghdfTg ^og+P  ¹ h']Rw g+PRU ¯h'`o`Å²	^@kV]RbdgEgh']_cUT];ggb«g+PRU`/hdw_w_UTrh'g¥v_`/hdfxUTSVUT];gu²h']Rwg+PIjRkg+PRUX`/hdw_w_UTrufih']_]Rbdg	SVbB®UX^o]nbdg+Pw5^orUxfTg+^@bd] ^og+PRbdj_g	^o]IgUTrkUxfTg+^o]_cbd]RUXb'³g+PRU ¯h'`o`@k
^o]RfT^@w_UT]Igugb &,¨g+PRUTrU^@kuh'gu`@Uihdk+g	bd]RUX ¯h'`o`^o]RfT^@w_UT];g4gb &ah']Rw]Rbdg	vHh'rh'`o`@UT`gb  &  ¹ n;m
Jum%vbdg+PRUxk+^@knJ|B¬7 OP;jRki²Lbd]_`omÃbd]RUWDÑ¡fxbd];ghdfTg>g+rhdfT^o]_c«b'	g×mIv.U¨ h'`o`ÔÑ¡UT]Rw5vbd^o]Igi²fxbdr+]RUTrÄÑ
`/hdw_w_UTr8¬	^o]I®bd`o®I^o]_c  &\UT]Rw_kah'g  \OPHh'g4rUxk+j_`ogh'v_v_`o^@Uxk4kmIS>SVUTg+r+^@fih'`o`omgb¥g+PRU>WDÑ¡fxbd];ghdfTg
g+rhdfT^o]_c¥^o];®bd`o®%^o]_c  ¹ 
qrqtsvu(w(xy{z
{'}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y

 Ì U2ËÎ  + + ÍË  Ð ULÏ   Î  + + ÍË  Ð ULÏ   Ï  Ë  Í +_ÐÐ Ë   £
 Uw_UT]RbdgUn;m  M ²  8  h']Rw  8  g+PRUfxbdr+]RUTrh']Rwg+PRU¢g¡ ¢b\ h'`o`@k^o];®bd`o®Uxw,^o]g+PRU¯{DÑ¡fxbd]IghdfTg
v_`/hdfxUTSVUT]Igi
B fxfxbdrw5^o]_cagbLJumIv.bdg+PRUxk+^@k J\W5²dg+PRU¢g× ¢b\ h'`o`@k
h'rU\]Rbdg	nbdg+PvHh'rh'`o`@UT`lgb>g+PRU\`/hdw_w_UTruh'g u
Q¡g+PRUX`/hdw_w_UTrah'g  ^@k4fxbd`o`o^o]RUih'rugb bd]RUX h'`o`Å²
g+PRUT]²Vn;m J	m%vbdg+PRUxkUxk J|h']Rw J\W5²g+PRUTrU
U7¦5^@k+gk2h']Rbdg+PRUTr¢ ¯h'`o`"]Rbd]¥vHh'rh'`o`@UT`Hgbg+PRU`/hdw%Ñ
w_UTrKh']Rw ^o]RfT^@w_UT]Iggb g+PRUfxbdr+]RUTriOPRUT]²
g+PRUTrUah'rU4g+P_rUxUaWDÑ¡fxbd];ghdfTgg+rhdfT^o]_ck^o]RfT^@w_UT]Ig
gb   g+PHh'gh'rUe²h `o^o]RUkUTceSVUT]Igi²	h'] h'rfb'
fxbd]RfPRbd^@wh']Rwh']h'rfXb'³UT`o`o^ovRkUe
   
    
 U]RbB µk+j_v_v.bekUEg+PHh'g>]RUT^og+PRUTr^8  ]Rbdr^8 ^@kvHh'rh'`o`@UT`¯gbg+PRU `/hdw_w_UTr,h'g 	 B fxfxbdrw5^o]_c
gb JumIv.bdg+PRUxk+^@kjJ\{ ¨ P_^@fP PHhdkn.UxUT] w_Uxk+^ÔÑ
ce]RUxwUxk+v.UxfT^/h'`o`om °bdrÃg+PHh'gKfihdkUB¬7²¥g+PRU `/hdw%Ñ
w_UTrh'g\v_`/hdfxUTSVUT];g  fih']SVbB®U>bd]_`om^o] bd]RU
w5^orUxfTg+^@bd]²VrUTS¥h'^o]_^o]_c ^o] fxbd];ghdfTg« ^og+P 3M
h']Rw )8   ^og+PRbdj_g­^o];gUTrkUxfTg+^o]_c )8  OPIjRki²bd]_`omKbd]RUWDÑ¡fxbd]IghdfTg¥g+rhdfT^o]_c¤b'\g¡m%vU«¨ h'`o`ÔÑ
UT]Rw5v.bd^o];gi²dfxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬l^o];®bd`o®%^o]_c ^8  UT]Rw_kh'g  $(I^oS>^o`/h'r+`om²;bd]_`om>bd]RUWDÑ¡fxbd];ghdfTg¢g+rhdfT^o]_c
b'g×mIv.U¨ h'`o`ÔÑ¡UT]Rw5vbd^o]Igi²Lfxbdr+]RUTrÄÑÅ`/hdw_w_UTr8¬^o]5Ñ
®bd`o®%^o]_c)8  UT]Rw_k	h'g  
   
   

 
Q×grUTS¥h'^o]Rkgbv_rbB®U¯g+PHh'gbd]_`ombd]RUh'rf2b'Rg+PRU
UT`o`o^ovRkU>w5rhx ]«nImg+PRU,S>^@w5v.bd^o];gXb'g+PRU,`/hdw%Ñ
w_UTrUxUTv_^o]_c>g+PRU\fxbd];ghdfTg ^og+P ^8  h']Rw )8  ^@k®eh'`o^@w9 QÅ ^8  h']Rw)8  h'rUvHh'rh'`o`@UT`Å²;g+PRUuUT`o`o^ovRkUw_UTcUT]RUTrh'gUxk¥gb«h`o^o]RUkUTceSVUT]IgVvHh'rh'`o`@UT`gb
)8  ¨ªh']RwÁgb ^8  ¬¥h']Rw bd]_`omÁbd]RUh'rfb'g+PRUUT`o`o^ovRkUe²^o]RfT^@w_UT]Igkgb  ²^@k®eh'`o^@w9  bB ² ¯U
hdkk+j_SVUg+PHh'g^8  h']Rw )8  h'rU]RbdgVvHh'rh'`o`@UT`Å#lUTg  - k+S¥h'`o`UT]Rbdj_ceP­h']Rw  L¨rUxk+v  @¬
n.Ug+PRU	v_`/hdfxUTSVUT];gb'g+PRU	`/hdw_w_UTr¢ ^og+Pbdr+^@UT]5Ñ
gh'g+^@bd]  ¨rUxk+v   '¬^o]fxbd];ghdfTg\ ^og+P
Mh']Rw ^8  
gihpqWgZj
 	
 !"# {O
M¯mJ	m%vbdg+PRUxk^@kJ\{5²5g+PRU\`/hdw_w_UTr	h'gUT^og+PRUTr 
bdr   L^o]IgUTrkUxfTgk)8

 #UTg c u¨rUxk+v c  @¬an.U
g+PRU¢g+rh']Rk+`/h'g+^@bd]>vHh'rh'`o`@UT`5gb ^8

g+PHh'g³S¥h'v,g+PRU
`/hdw_w_UTrh'g  ¨rUxk+v   @¬	gbEg+PRUv.bek+^og+^@bd]­^o]
fxbd]IghdfTg\ ^og+Pn.bdg+P  8  h']Rw  8  OPRUg+rh']RkÄÑ`/h'g+^@bd]Rk c  h']Rw c   PHhx®Ubdv_v.bek+^ogUEw5^orUxfTg+^@bd]Rk
k^o]RfxUVU7¦_hdfTg+`om«bd]RU b'g+PRU>`/hdw_w_UTr,h'g  2h']Rw
   ^o]IgUTrkUxfTgk ^8  OPIjRki²%h'g2SVbek+g2bd]RUb'9g+PRU`/hdw_w_UTrh'g c  ·   ½ h']Rw c   ·    ½ ^@kL°rUxUe²n.Uxfih'jRkU
bd]RU,PHhdkgb^o];gUTrkUxfTgh  h'`o`L^o]RfT^@w_UT];ggb  M
¨ P_^@fP U7¦%^@k+gkah']Rw^@k4]Rbdg4b'¯w5^orUxfTg+^@bd] ­n;m
Jum%vbdg+PRUxk+^@kIJ|B¬7OPRUTrU7ªbdrUe²h'g>SVbek+g¥bd]RU
b'g+PRUug¡ ¯b>h'rfxk¯b'UT`o`o^ovRkU	^o]RfT^@w_UT]Iggb   ^@kh
WDÑ¡fxbd]IghdfTg	g+rhdfT^o]_cR
 
   
 
  
   
   

 Ì U2Ë  Ï  Ë  ÍË  Ð U2Ï  l Ï  Ë  Í +_ÐÐ Ë   £
¢`@Uih'r+`om²9bd]_`omg+P_rUxU,WDÑ¡fxbd]IghdfTgg+rhdfT^o]_ckaUT]Rw
h'g   g+PHh'g2h'rUUT^og+PRUTri²Ihu`o^o]RUkUTceSVUT]Igi²Ih']¥h'rf
b'fxbd]RfPRbd^@wh']RwhfT^orfTj_`/h'rh'rfe²_bdr¯g¡ ¯bVh'rfxk
b'fxbd]RfPRbd^@wh']Rwh,fT^orfTj_`/h'ruh'rfe

 Ì U2Ë  Ï  Ë  ÍË  Ð U2Ï   Î  + + ÍË  Ð ULÏ  £
Q×]­g+P_^@kfihdkUe²9^oga^@kh'`@kbfT`@Uih'rag+PHh'gi²g+P_rUxUVWDÑ
fxbd]IghdfTgug+rhdfT^o]_ck4UT]Rwh'g  ²Hg+PHh'g4h'rUe²hVfT^orÄÑ
fTj_`/h'rh'rf h']Rw9²4UT^og+PRUTrh'] h'rf­b'fxbd]RfPRbd^@w
h']Rw h']Eh'rf	b'UT`o`o^ovRkUe²Ibdr2g× ¢bh'rfxk¯b'UT`o`o^ovRkUe
)
 bB ²9fxbd]Rk+^@w_UTr\g+PRUcerh'v_P  h']Rw­UihdfP ]Rb%w_U   ^o]g+j_r+] QÅ   2 : 
B² ¢U>w5^@kfxbd]_]RUxfTg
h'`o`2g+PRU¥Uxw5cUxkb'  g+PHh'gUT]Rw¤h'g    bdg+^@fxU>g+PHh'gªbdrUihdfPk+jRfP¤]Rb%w_U  ²l ¯U %]Rbi ²n;m
qrqtsvu(w(xy{z
{e  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
OPRUxbdrUTS We5²^Ô   2
4 ·  
B½ h']Rw9²^o] k+jRfP h¤fihdkUe²g+PRU`/h'n.UT`@kb'g+PRU­Uxw5cUxkEb'24 ·  
D½
^o]RfT^@w_UT]IgVgb   Q¡   2Q: 
D² ¢Uw5^@kfxbd]_]RUxfTg¥g+PRUUxw5cUxk>UT]Rw5^o]_c¤h'g  µU7¦_fxUTv_g>g+PRbekU ¨ªh'g
SVbekgg¡ ¯b;¬g+PHh'guS¥hxmk+j_v_v.bdr+g54 · 
 ½ ^o]h,]RUT^ocePInbdr+PRb%bIwb'  ¨°kUxUqrbdv.bek+^og+^@bd]WeW¬7oQ×]
g+P_^@k	 ¯him²R ¢Ubdn_gh'^o]h,cerh'v_P   kjRfPg+PHh'gug+PRUw_UTcerUxUXb'UihdfP]RbIw_Ua^@k	bd]RUXbdrg× ¢b_  U
fxbd]Rk^@w_UTr	UihdfPfxbd]_]RUxfTgUxwfxbdS>v.bd]RUT];gub'g+P_^@k]RUT cerh'v_Phdk	h>fTj_r+®Ue #UTg nU\g+P_^@kukUTg
b'lfTj_r+®UxkB  Uuw_b]Rbdg9%]Rbi  ^Ôlg+PRUxkUufTj_r+®Uxkh'rUuk^oS>v_`@Uubdr¢]Rbdgi²In_j_gi²%^o]hdfxfxbdrwRh']RfxU4 ^og+P
g+PRU,cerh'v_P   ²9g+PRUTmn.UTPHhx®Uxka`o^ U>k+^oS>v_`@U¥fTj_r+®UxkiIQ¡]Rw_UxUxw9²ce^o®UT]h'];mvHh'^orXb'¢v.bd^o];gkXbd]
hEfTj_r+®U 2 ²9g+PRUTrU,^@kabd]RU>bdrag¡ ¯b ¯him%k¥¨°w_UTv.UT]Rw5^o]_c^Ô ^@kh fT`@bekUxw fTj_r+®U>bdra]Rbdg8¬
gb fxbd]_]RUxfTg\g+PRUTSbd]  ^o]­hdfxfxbdrwRh']RfxU ^og+Pg+PRUcerh'v_P  !Q¡]g+PRUkUxp;jRUT`Å²"g+PRUxkUXfTj_r+®Uxk
h'rUfih'`o`@UxwU`b#V Zc  #&d `k
T OPRUT]²hdfxfxbdrw5^o]_c¤gb qLrbdvbek+^og+^@bd]Rk W5|h']RwWeW5²2 ¯UcUTg>g+PRU
ªbd`o`@bi ^o]_c¥g+PRUxbdrUTS£

 ËIÏ  Ë   . QI ^9^9d`(X   6 ¶>· ? : 
U? ºo»e¼¯¸½ 6d  b ¶V· ? : 
 ? ½ #`Zc^9  I#V(   
`b#V Zc  #&d `k
n^$XY+&# WX #0`c`iY( Win&#n#4 · 
 ½ ^_Y5Y5#`ik6X  `b
c^95d 5b#h
WZ
 dA  #5"(6
 Z 	Wi # `b5Y Y"c %   Y'P5Y   `iY(  4 ·  
B½ 5Wi5Y
e 5Y&#V_^V# : 
IYh"95
\P#h $n^$YPA  %
    !$# '  * '%!$ !  
   
 Ufih']]Rbi fxbd]Rk+g+r+jRfTg>
h']RwK #UTg   ·ª¸½ w_UT]RbdgUg+PRUS¥hD¦5^oSXj_S `@UT]_ceg+P b'\g+PRU!ahi®UT]_vbdr+gÄÑ (%fP_^o]_ÉiUT`³kUxp;jRUT]RfxUab'bdrw_UTrNIbd] ¸ k+m%SXn.bd`@k	h']Rw ¾  ·ª¸½ E   ·ª¸½ R ¸ 

 ËIÏ  Ë   O
	oiP5  P#VWX
\lYZ#   #V(h ¸ k e 5Y&#V^Vf#5YPW 
 6 
# d 5e# WXh#(6# o&# &`icWi&#V5#         " k    =v ^_ ^9d`(X  Wih&Y__
# `ic^9	
IDWZ # `b 5YDY" ¶V· ? : 
 ? ¾lÇe·ª¸½;ºo»e¼¯¸½ d  k ¶V· ? : 
 ? ¾lÇd·ª¸½+½ #`i^9 %
&  Ï9Ï('  M¢m\OPRUxbdrUTS We5²D ¢U2fih']XfxbdS>v_j_gULg+PRULfxbd]Ig+r+^on_j_g+^@bd]b' : 
9gb04 · 
 ½ h']Rwg+PRU`/h'n.UT`
b'³g+PRUUxw5cUxkb'4 · 
 ½ ^o]RfT^@w_UT]Ig	gb>g+PRUTSµ^o] ¶>· ? : 
U? ¾  '·ª¸½;ºo»e¼¢¸½ g+^oSVUh']Rw ¶>· ? : 
U? ¾Çe·ª¸½+½
kvHhdfxUe M¯mEOPRUxbdrUTS We{5²_ ¢Ufih']fxbdS>v_j_gUe²R^o] ¶V· ? : 
 ? ºo»e¼¢¸½ g+^oSVUh']Rw ¶>· ? : 
U? ½ kvHhdfxUe²Hh
kUTg  b'vRkUTjRw_b'Ñ¡k+^oS>v_`@U fTj_r+®Uxkg+PHh'gkj_v_vbdr+gg+PRU¥Uxw5cUxkXb'04 ·  
B½ g+PHh'gw_b]Rbdgn.UT`@bd]_c
gb : 
i¢±bdrUxbB®UTri²"h']ImEv.bdr+g+^@bd]yb' 4 · 
 ½ k+jRfPg+PHh'g X : 
E  ,nUT`@bd]_ck	gbVh,j_]_^@pIjRU
fTj_r+®Uub' ³OP;jRki²In;mVkbdr+g+^o]_ch'`o`Hg+PRUu®UTr+g+^@fxUxk¯b';4 ·  
B½ XK: 
 X  bd]¥g+PRU	rUT`@UT®dh']Ig¯fTj_r+®Uxk
b' ²¢ ¢Ubdn_gh'^o] h'`o`g+PRUUxw5cUxk b'@4 · 
 ½ g+PHh'gVn.UT`@bd]_c¤gb¤h­fxbd]_]RUxfTgUxw fxbdS>vbd]RUT]Ig b'
4 · 
 ½ ^o];gUTrkUxfTg+^o]_cA: 
BnQ×]Rw_UxUxw9².°bdraUihdfP«®UTr+gU7¦   2 4 · 
 ½ X : 
 X ². ¢U I]RbB ²9^o]¤h
]RUT^ocePInbdr+PRb%b%wEb'  ²%g+PRU4vHh'r+gb'lg+PRU\fTj_r+®U\b' g+PHh'gnUT`@bd]_ck¯gb 4 · 
 ½ nUxfih'jRkUu ¯U\fih']
k^oS>v_`omw_UTgUTr+S>^o]RUe².ªbdraUihdfP«Uxw5cUe²hEk+^@w_U,b'2g+PRU>Uxw5cUg+PHh'g\nUT`@bd]_ck\gb 
'OPRUT]².^og\^@k
h']Uihdkm ghdkEgbVw_Uxw5jRfxUXh'`o`9g+PRUXfxbd]_]RUxfTgUxwfxbdS>v.bd]RUT];gk4b' 4 ·  
i½ g+PHh'g^o];gUTrkUxfTg5: 
 
Q¡grUTS¥h'^o]RkugbVfxbdS>v_j_gUg+PRUXfxbd]_]RUxfTgUxwfxbdS>vbd]RUT]Igkub' 4 · 
 ½ g+PHh'guw_b¥]Rbdg^o];gUTrkUxfTg
: 
i/2hdfPEb'g+PRUxkUufxbdS>vbd]RUT]Igk¯SXjRk+g¢nU4hafT`@bekUxwEfTj_r+®U	b' ³±bdrUxbB®UTri²_h'`o`Hg+PRU	fTj_r+®Uxk
gihpqWgZj
 	
 !"# {
b'  nUT`@bd]_cgbE 
 OPIjRki²hdfxfxbdrw5^o]_cgbOPRUxbdrUTS We{5²lh'];m­fT`@bekUxw fTj_r+®U b'  g+PHh'g
w_b%Uxk]Rbdg¢^o];gUTrkUxfTg9: 
2^@k2UT^og+PRUTr¯hfxbd]_]RUxfTgUxw¥fxbdS>v.bd]RUT];gb' 4 · 
 ½ bdr2^@kLkg+r+^@fTg+`om^o]RfT`ojRw_Uxw
^o]
'LOPRUTrU7ªbdrUe²_n;mfxbd]Rk+^@w_UTr+^o]_cR²H^o]hdw_w5^og+^@bd]²"h'`o`9g+PRUXfT`@bekUxwfTj_r+®Uxk	b'   g+PHh'g4w_b,]Rbdg
^o]IgUTrkUxfTgC: 
i²5 ¢U -R]Hh'`o`ombdn_gh'^o]hkUTgb'fT`@bekUxwEfTj_r+®Uxkg+PHh'gfxbd]Igh'^o]Rk04 · 
 ½ h']Rwk+jRfP
g+PHh'g	h']ImfTj_r+®Ub'^@k	UT^og+PRUTruh,fxbd]_]RUxfTgUxwfxbdS>v.bd]RUT];g4b'4 · 
 ½ bdr^@k	k+g+r+^@fTg+`om ^o]RfT`ojRw_Uxw
^o] 
 
B g¥`/hdk+gi²hdk  ¢Ufih'] k+^oS>v_`omw_UTgUTr+S>^o]RUe²ªbdr UihdfP fTj_r+®Ub'>²h¤k+^@w_Ub'ag+PRUUxw5cU
g+PHh'g	nUT`@bd]_ckugb, 
 ²H ¢Ufih']Uihdk+^o`omw_Uxw5jRfxUa°rbdS g+PRUarUxUk+vHhdfxU\ 
 ¯OPHh'gufxbd]RfT`ojRw_Uxk
g+PRU,v_rb%b'k+^o]RfxUVh'`o`g+PRUxkU>fxbdS>v_j_gh'g+^@bd]RkXfih'] n.U>w_bd]RU,^o] ¶>· ? : 
U? ¾Çe·ª¸½;ºo»e¼¯¸½ g+^oSVUVh']Rw
¶V· ? : 
 ? ¾lÇe·ª¸½+½ kvHhdfxUe )
B k¢ ¢U\kh'^@wh'g¯g+PRUun.UTce^o]_]_^o]_c>b'"(%UxfTg+^@bd]aO5²%g+PRU°rUxUukvHhdfxU4b'g+PRUuk+v_^@w_UTrrbdn.bdg¢jRk^o]_c
hdk°b%bdg+PRbd`@wrUTce^@bd]Rkuh,kUTgb'vbd`om%cbd]Hh'`rUTce^@bd]Rk^@k	bdn_gh'^o]RUxwn;mhdw_w5^o]_cVg+PRUxkU\v.bd`om%cbd]Hh'`
rUTce^@bd]Rkgb 
 OP_^@kw_bIUxk¯]Rbdg^o]RfTrUihdkU4g+PRU4cUxbdSVUTg+r+^@fafxbdS>v_`@U7¦%^og×mEb'g+PRU	°rUxU4k+vHhdfxU4]Rbdr
g+PRUafxbdS>v_`@U7¦5^og¡mb'³g+PRUfxbdS>v_j_gh'g+^@bd]¢OP;jRki²_ ¯UacUTgg+PRU\ªbd`o`@bi ^o]_c¥g+PRUxbdrUTS£

 ËIÏ  Ë  V 	oiP5	L#VVr`iY = 6#V 6#V6bc`Z
cb
VVWX
 Y_  Z#>= W ¸ 0&#
 
 WX #V.#&# &`iWZ&#V&#         "b >  =v ^_ ^_d`(i  WZ 5Y_D# `ic^9
 DWiD#`b 5Y Y"_6 ¶>· ? : 
U? ¾Çe·ª¸½;ºo»e¼¢¸½ 6d hb ¶>· ? : 
U? ¾Çd·ª¸½+½ # `ic^9 %
OPRU °j_]RfTg+^@bd] ¾Ç'·ª¸½ ^@kU7¦5g+rUTSVUT`om k+`@bi `om cerbB ^o]_c h']Rwfih'] nU¤fxbd]Rk+^@w_UTrUxw hdkh
kS¥h'`o`lfxbd]Rk+gh'];gu^o]v_rhdfTg+^@fih'`k^og+jHh'g+^@bd]Rki2OP_^@k	rUxk+j_`og^@kuh'`oSVbekg	bdv_g+^oS¥h'`k+^o]RfxUe²"hdk	k+PRbB ]
^o]fC*M/! !\q2OPG¡²HÈ · ? : 
%? ½ ^@k	h`@bi ¯UTr	n.bdj_]Rw°bdrg+PRUXk+^oÉiUab'
  	 &@X!	
 UEPHhi®UEkUxUT]Ã^o]KOPRUxbdrUTS |ig+PHh'gi² PRUT]Kg+PRU °b%bdg+PRbd`@wÃrUTce^@bd]RkVh'rU ¸ v.bd^o];gk,^o]Ãg+PRU
v_`/h']RUe².g+PRUX°rUxUk+vHhdfxU,b'Lg+PRU,k+v_^@w_UTr\rbdn.bdg4fih']­n.UfxbdS>v_j_gUxw^o] ¶>· ? :A? ºo»e¼¢¸½ g+^oSVU>h']Rw
¶V· ? :D? ¾¢·ª¸½+½ k+vHhdfxU¯ PRUTrU ¾¢·ª¸½ ^@k³g+PRU¯vRkUTjRw_b\^o]I®UTrkUb'Hg+PRU B f UTr+S¥h']% k³j_]RfTg+^@bd]¥h']Rw:
g+PRUuh'r+rh']_cUTSVUT];gb'g+PRU ¸ fT^orfT`@Uxk¯b'.rhdw5^ojRk2§ fxUT];gUTrUxwh'gLg+PRUªb%bdg+PRbd`@w_kirM¯mjC*M/! !4q¢OPG
g+PRUk+^oÉiU­b'a ^@kM%]Rbi ] gbnU G · ? :A? ½  OPRUk^oÉiUb'K:^@k ¶V·ª¸¹B½ n_j_gi²	^ÔaIw_UT]RbdgUxk
g+PRUXS¥hD¦%^oSj_S ]Ij_SXn.UTr4b'Lw5^@k5kb'Lrhdw5^ojRku§ fxUT];gUTrUxw h'gg+PRU°b%bdg+PRbd`@w_k	g+PHh'g4fih']fxbi®UTr
hvbd^o]Igb'g+PRUVv_`/h']RUe²^ogfih']«n.UVk+PRbB ]g+PHh'gf? :D? E ¶>· I ¸½ C (IPHhe5|(G¡OPIjRki²l^o]ÃfihdkUVb'
kvHh'rkU¢°b%bdg+PRbd`@w_ki²dg+PRUk+^oÉiUxk³b'!: h']Rw h'rU`o^o]RUih'r+`omrUT`/h'gUxw>gb4g+PRU¢]Ij_SXn.UTr2b'Hªb%bdg+PRbd`@w_ki
±bdrUxbi®UTra?  ?5^@kjRk+jHh'`o`omSXjRfPk+S¥h'`o`@UTrg+PHh'ga? :D? ²_UT®UT] PRUT] : PHhdkpIjHhdw5rh'g+^@fk+^oÉiUe
 PRUT]Eg+PRUªb%bdg+PRbd`@w¥rUTce^@bd]Rkh'rU ¸ k+g+rh'^ocePIg`o^o]RUukUTceSVUT]Igkbdr¢v.bd`om%cbd]Rk¢ ^og+P ¸ Uxw5cUxk
^o]Xgbdgh'`Å²Dg+PRULrUxU2k+vHhdfxU2b'_g+PRU2kv_^@w_UTrrbdnbdgfih']Xn.ULfxbdS>v_j_gUxw^o] ¶>· ? : 
 ? ¾ Ç ·ª¸½;ºo»e¼¢¸½ g+^oSVU
h']Rw ¶V· ? : 
 ? ¾lÇe·ª¸½+½ kvHhdfxUe ¸¾  ·ª¸½ E   ·ª¸½ ^@kg+PRUS¥hD¦%^oSj_S`@UT]_ceg+Pb'³g+PRU !\hi®UT]_vbdr+gÄÑ(%fP_^o]_ÉiUT`¢kUxpIjRUT]RfxUVb'bdrw_UTraIbd] ¸ kmISnbd`@k-e : 
a^@kg+PRU h'r+rh']_cUTSVUT];g,b'¯g+PRU ¸ fTj_r+®Uxk
qrqtsvu(w(xy{z
{E  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
fxbd]Rk^@k+g+^o]_c>b'g+PRUuv.bd^o];gk`om%^o]_c>h'gw5^@kgh']RfxU4§ rbdS g+PRU4k+g+rh'^oceP;g`o^o]RU4Uxw5cUxki  bdg+^@fxU4g+PHh'g
¾¢·ª¸½ E ¾ E ·ª¸½ h']Rwh'`@kb,g+PHh'g	g+PRUak+^oÉiUb': 
^@k ¶>·ª¸ ¹ ½ 
Q¡gk+PRbdj_`@wnUabdnRkUTr+®Uxwg+PHh'gi²_^o]g+PRUfihdkUb'³vbd^o]IgªbIbdg+PRbd`@w_kB²Rbdj_ruh'`ocbdr+^og+P_Sµ^oS>v_`o^@Uxk
g+PHh'g ¶>· ? :A? ¾¢·ª¸½+½ ^@k4h']j_v_vUTr\n.bdj_]Rwªbdr ?  ? LJ4bi ¯UT®UTri²9g+P_^@k4nbdj_]Rw^@k4]Rbdgug+^ocePIgk+^o]RfxU
?  ? E G · ? :A? ½ C*M! !\q2OPG¡ Q×]Ãg+PRUEfihdkU b'4vbd`om%cbd]Hh'`¯°b%bdg+PRbd`@w_ki²bdj_rVh']Hh'`om%k^@k^oS>v_`o^@Uxk
g+PHh'g ¶>· ? : 
 ? ¾ Ç ·ª¸½+½ ^@kh']Ej_v_v.UTr¢n.bdj_]Rwb'?  ?   U	`@UTghdkh']Ebdv.UT] v_rbdn_`@UTS gbfT`@bekUug+PRU
¨°kS¥h'`o`C¬¯c;h'vnUTg× ¢UxUT]g+P_^@kj_v_v.UTrnbdj_]Rwh']Rwg+PRUXÈ · ? : 
%? ½ `@bi ¯UTr	n.bdj_]Rw9
u]RfxUg+PRU¯rUxUk+vHhdfxU¢ ^@kI]RbB ]²kUT®UTrh'`RpIjRUxk+g+^@bd]Rkfih']>n.Uh']Rk ¢UTrUxw9 Q×]vHh'r+g+^@fTj_`/h'ri²
ce^o®UT] g¡ ¯bv.bd^o];gk¢^o]Vg+PRU	kh'SVU	fxbd]_]RUxfTgUxw fxbdS>v.bd]RUT];gb'.²;g+PRUuh'`ocbdr+^og+P_S ^o] C*M/! !4q¢OPG
h'`o`@bB kgbVfxbdS>v_j_gUh,SVbdg+^@bd]²_^Å Ue¯h>kUxpIjRUT]RfxUb'`@UTcEhdkk+^oce]_SVUT];gk	g+PHh'g4h'`o`@bB  g+PRUarbdn.bdg
gb,SVbB®Ua°rbdSbd]RUav.bd^o];ggb,g+PRUbdg+PRUTri
gihpqWgZj
 	
 !"# {e
  
 "a   
 ULv_rbi®UL^o]g+P_^@kh'v_v.UT]Rw5^Ô¦ag+PRU2OPRUxbdrUTS Wek+gh'gUxw^o](%UxfTg+^@bd]AO5 W5  ULjRkUg+PRUL]Rbdgh'g+^@bd]Rk
^o]Ig+rbIw5jRfxUxw­^o] (%UxfTg+^@bd]lO5 W5aOlbhi®bd^@wfxbd]5°jRk+^@bd]².g+PRU,bdn5s+UxfTgki² 698² < 8²4 8Ä²   8 ² B8Ä²   8 ²
hdkkbIfT^/h'gUxwgb h,v.bd^o];g4k+^ogU$-8Lh'rUw_UT]RbdgUxwnIm 6
  ² <   ² 4   ²     ²    ²       Uh']Hh'`om%ÉiUg+PRU¯rUTce^@bd]Rk	 
  ^o] (%UxfTg+^@bd] B o|e  UU7¦_h'S>^o]RU^o] (%UxfTg+^@bd] B  Wug+PRUrUTce^@bd]Rk =Å¸Fc7· 4
  ½ X <    OPRUT]²"^o] (%UxfTg+^@bd] B  {5²H ¯Uk+PRbB  PRbB gb fxbdS>v_j_gUg+PRUfxbd];g+r+^on_j_g+^@bd] gb 4 ·  
B½ b'¢h'`o`g+PRU
fT^orfT`@Uxku¨°b'rhdw5^ojRkL§X¬fxUT]IgUTrUxw h'gg+PRUUT]Rw5v.bd^o];gk2b'.g+PRU^8Ä B g`/hdk+gi²e ¯Uk+g+jRw5mg+PRUrUTce^@bd]Rk
 
  h']Rwk+PRbB  PRbB  gbfxbdS>v_j_gU g+PRU fxbd]Ig+r+^on_j_g+^@bd]b'g+PRUV`o^o]RUEkUTceSVUT];gk,b'g+PRUD6 
  gb4 · 
 ½ ²_^o] (%UxfTg+^@bd] B  }R
  
  ! " '%# ! ' /  
 
 Uuk+g+jRw5m,PRUTrU	g+PRU	rUTce^@bd]Rk  
  E 4 
  X <      UjRkU°bdr¢g+PRUgbdr+jRk <    g+PRU®b%fih'n_j_`/h'r+m^o]Ig+rbIw5jRfxUxw ^o](%UxfTg+^@bd] }R W5 B k ¢U kh'^@w h'n.bi®Ue²4 ¢U k+g+jRw5m -Rrk+gg+PRUrUTce^@bd]Rk  E4  X <     =Rbdrfxbd]I®UT]_^@UT]RfxUe²R ¢U\^@w_UT]Ig+^ÔmE^o]g+PRU\kUxpIjRUT`9g+PRU4k`@bdvUab'hkg+rh'^oceP;g`o^o]RUJa8 ^og+Pg+PRUXh']_ce`@U  8n.UTg¡ ¢UxUT]g+PRU¥¨°bdr+^@UT];gUxwH¬  Ñ×hD¦5^@k	h']RwAJa8 e  8^@kw_U -R]RUxwSVbIw5j_`@b T  U
hdkk+j_SVUe²%°bdrg+PRUakhUU\b'³k+^oS>v_`o^@fT^og¡m²Hg+PHh'gg+PRU\rUTce^@bd]Rk  
  h']Rw    j_]Rw_UTrfxbd]Rk+^@w_UTrh'g+^@bd]h'rU\]Rbdg	rUxw5jRfxUxwgb,g+PRUUTS>v_g×mkUTgi
&  ÏULÏ    Ï  60$-8  2 Ja8    6#D ^_k^V _	Yf"_ ka" =  P5Y(^9

 6 
# d 5e#hF
g5cW T  k = ^$XY+P_a&#    b    = W ^5WaY_ #dnd (Y5 ^_
Z= WY_&# `Z^VN Wi 
 k&#T@E  8b)KE  8  T  #_  \!Y_&#   b    %
&  Ï9Ï('  (I^o]RfxU $ 8  2 J 8 ²	   ^@knbdj_]Rw_UxwKnImg× ¢b­®UTr+g+^@fih'``o^o]RU E  & h']Rw QE  ¹ PRUTrU  &h']Rw ¹ h'rU4g+PRUuvHh'rh'SVUTgUTrk	bd]Eg+PRU4fT^orfT`@UK6    b'lg+PRUug¡ ¯b,vbd^o]IgkCPU&h']RwfP ¹ h'gw5^@kgh']RfxU4§ °rbdS Ja8¨°kUxUL=^ocej_rU\We¬7#lUTg5$4nU\hcUT]RUTr+^@f4vbd^o]Igb';Ja8h']RwA$'&a¨rUxk+v $ ¹ ¬n.Uag+PRUvbd^o]Igub' Ja82h'g4w5^@k+gh']RfxU§ rbdS PU&,¨rUxk+vCP ¹ ¬7 #UTg   w_UT]RbdgUXg+PRUX^o];gUTrkUxfTg+^@bd]n.UTg¡ ¯UxUT]g+PRU\gbdr+jRk <    h']Rwg+PRU\PRUT`o^@fxbd^@wRh'`l®bd`oj_SVUF4  hdkkbIfT^/h'gUxwgb $   ^@k9g+PRUj_]_^@bd]b'5g+PRULrUTce^@bd]Rk   ² $F2 J 8  B k   ^@kfxbd]_]RUxfTgUxw¨°kUxUqrbdv.bek+^og+^@bd]E|e|B¬h']Rwfxbd];g+^o];jRbdjRku ^og+PrUxk+v.UxfTggbM$;²   ^@kfxbd]_]RUxfTgUxw9
=Rbdr h'];m $ E $ & ¨rUxk+v $ E $ ¹ ¬g+PRUfT^orfT`@Ub'\rhdw5^ojRk §ÆfxUT];gUTrUxw h'g $w_bIUxkV]Rbdgfxbd]Igh'^o] PU& ¨rUxkvMP ¹ ¬7²g+P;jRk  ¨rUxkv   ¬\fxbd^o]RfT^@w_Uxk ^og+P  bd]«g+PRU¥`o^o]RU  E  &¨rUxkv	DE  ¹ ¬7LOPRUTrU7ªbdrUe²   ^@kuh,rUTce^@bd]n.bdj_]Rw_Uxwn;mg× ¢bV®UTr+g+^@fih'``o^o]RUkUTceSVUT]Igkub'`@UT]_ceg+P T¨°kUxUqrbdv.bek+^og+^@bd]¤|e|B¬7
OPRU¤rUTce^@bd]   ^@kk+m%S>SVUTg+r+^@fih'` ^og+P rUxk+v.UxfTggb g+PRU¤`o^o]RU  E  n.Uxfih'jRkU¤g+PRU±^o] bi kI^ kk+j_S b'J7J ·¡¶ (  8 7 ½ h']Rw J 8 ^@kUxp;jHh'`gbg+PRU«±^o] bi k%^ kk+j_S b'7J ·¡¶ (  8   ½ h']Rw Ja8Ä (I^o]RfxU  8	^@k>w_U -R]RUxwKSVb%w5j_`@b7T²    h']Rw	   h'rUh'`@kb­k+m%S,ÑSVUTg+r+^@fih'`l ^og+PrUxk+v.UxfTggb,g+PRUa`o^o]RU @E  8  T )
qrqtsvu(w(xy{z
};  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
   
  ¹  

	

	
  ¹
 :     
 	 
 
 

 
=^ocej_rU¥|E5£	   h']Rwg+PRUarUT`/h'g+^o®Uav.bek+^og+^@bd]Rkb' 6    h']Rw J 8 g+PHh'gfxbdr+rUxkvbd]Rw9

 M
 
  
	

 
 
	
		
		
 
	
 :     
  


 
 
 

 
  
   
=^ocej_rU¥|i5£	  h']Rwg+PRUarUT`/h'g+^o®Uav.bek+^og+^@bd]Rkb' 6    h']Rw Ja8g+PHh'gfxbdr+rUxkvbd]Rw9
gihpqWgZj
 	
 !"# }R|
&  ÏULÏ    Ï  6J 8 cH&#bcre 5Y&#V_^VW6     Wi
 6 KE T  ¹ `bY&`Z(Y&
XI6b 5Y9#^V#WZFY    " i k5Wi5YL#``Z5Y bYF# 
\,=v5Y &#    k     #_  Y_    !%
&  Ï9Ï(' ¢ U\jRkUaPRUTrU\g+PRUa]Rbdgh'g+^@bd]Rkub'g+PRUav_rUT®%^@bdjRkv_rb%b'+
#UTgMP & ¨rUxkv P ¹ ¬>w_UT]RbdgUg+PRUvbd^o]Ig b'a^o];gUTrkUxfTg+^@bd] w5^@k+g+^o]RfTg rbdS P & ¨rUxk+vQP ¹ ¬n.UTg¡ ¯UxUT]>6
   h']Rwg+PRU¥fT^orfT`@UEb'rhdw5^ojRk§µfxUT];gUTrUxw h'g $ &E¨rUxkv $ ¹ ¬¥¨°kUxU =^ocej_rUWe¬7#lUTg   & ¨rUxkv	  ¹ ¬nU\^ogk	vHh'rh'SVUTgUTr4bd]76    vM¯mEg+PRUw_U -R]_^og+^@bd]­b' $'&	h']Rw PU&i²_g+PRUX`o^o]RUxk· $'&PU& ½ h']Rw Ja8\h'rUbdr+g+PRbdcbd]Hh'`3eg+PRUTrU7ªbdrUe² · $-8

P & ½ h']Rw Ja8ah'rUh'`@kb­bdr+g+PRbdcbd]Hh'`ÅKOPRU
k8h'SVU h'r+cej_SVUT];g>k+PRbB kXg+PHh'g · $-8

P ¹ ½ h']Rw Ja8	h'rUEbdr+g+PRbdcbd]Hh'`Å Q×gªbd`o`@bi kg+PHh'g2P & E P ¹h']Rw  & E   ¹ u]«g+PRUVbdg+PRUTrXPHh']Rw9²k+^o]RfxU Ja8w_b%Uxk]Rbdg^o]IgUTrkUxfTga6
   ²g+PRUEh']_ce`@U
 ·  PU&$-8

( & PU&$'& ½ ^@k
cerUih'gUTr>g+PHh'] TWR'Sh']RwKg+PRUTrU7ªbdrU $-8

$ &    S§> (I^oS>^o`/h'r+`om² $)8

$ ¹    S§> OPRUrUTce^@bd]    fxbd]Igh'^o]Rk   ¨rUxk+v   ¬ P_^@fP fxbd];gh'^o]Rk\g+PRU`o^o]RU@ E    ¹ ªbdr ^o]g+PRU^o]IgUTr+®dh'`FA &)(   & C4¨rUxk+v#A   ¹ (  ¹ C ¬V¨°kUxUVqrbdv.bek+^og+^@bd] |T}I¬7 (I^o]RfxU   & E   ¹ ²   fxbd];gh'^o]Rkg+PRU`o^o]RU"2E )  ¹ °bdr 2 A  & (  ¹ CÅ=_j_r+g+PRUTr+SVbdrUe²"ªbdr AE  & ¨rUxk+v AE  ¹ ¬¯g+P_^@k	`o^o]RU^o]IgUTrkUxfTgkag+PRU,®UTr+g+^@fih'`LUxw5cU>b'   ¨rUxk+v  	 ¬¨°kUxU,qrbdv.bek+^og+^@bd]Á|T}I¬	 P_^@fP¤fxbd^o]RfT^@w_Uxk ^og+Pg+PRU\®UTr+g+^@fih'`Uxw5cUb'   ¨°kUxU\g+PRUav_rUT®%^@bdjRkv_rb%b'7¬7 )
&  ÏULÏ    Ï  6Ja8v6b 5Y9#^V#6    # i^(WIWiF$-8  2AJa8  Wi 
 k @E    ¹ `bY&`Z5Y5
Xe 5Y&#V_^V#nWiAY   " Xo 5WZ5Yh# 0`c`Z5YAbY # 
\,=v5YI_&#   b   #V_  XY    %
&  Ï9Ï(' ¢ U\jRkUag+PRU\]Rbdgh'g+^@bd]Rk4b'g+PRU\g× ¢bV`/hdkgv_rbIb'ªki
(I^o]RfxU7Ja8X^o];gUTrkUxfTgk 6    ²g+PRU­h']_ce`@U
 ·   PU&$)8  ( & PU&$ & ½ ^@kk+S¥h'`o`@UTr g+PHh'] TWR'S ¨°kUxU=^ÔÑ
cej_rUWe¬7	OPIjRki²$-8  $ &    S§ h']Rwg+PRUkh'SVUXPRbd`@w_ku°bdr $)8  $ ¹ B	OPRUTrU7ªbdrUe²H°bdr\h'];mv.bd^o];g$bd]g+PRUa`o^o]RUXkUTceSVUT];g)A $'&+$ ¹ CÅ² $-8  $   S§>
B ku ¢U%]Rbi ²   ^@k\w_U -R]RUxw°bdr *2A  &)(  ¹ CÅ¯bd]Rk+^@w_UTrah'];m )2/A &-(  ¹ Ch']Rwg+PRUfxbdr+rUxkvbd]Rw5^o]_cv.bd^o];g@Pbd] 6    XOPRUTrU,U7¦5^@k+gkK$,bd] g+PRU`o^o]RU>kUTceSVUT];g A $ & $ ¹ Ck+jRfP g+PHh'gg+PRU¥fT^orfT`@U¥b'rhdw5^ojRk§fxUT]IgUTrUxwÃh'g $>vHhdkkg+P_rbdj_ceP P" OPIjRki²³bd]RU¥b'g+PRUVg× ¢b®UTr+g+^@fih'`
Uxw5cUxkub'	  `o^@Uxkubd]g+PRUa`o^o]RU DE ' =_j_r+g+PRUTr+SVbdrUe².k+^o]RfxU $-8  $   S§>²_g+PHh'gu®UTr+g+^@fih'`Uxw5cU¥b'   ^@ka^o]IgUTrkUxfTgUxw¤nIm­g+PRU>`o^o]RUJAE    ¹ ¨°kUxUVqrbdv.bek+^og+^@bd] |i¬7¥OP_^@kXUxw5cUV^@kfxbd]Igh'^o]RUxw^o]  ¨nUxfih'jRkU      ¬7²g+PRUTrU7ªbdrUe²" ¯UPHhx®Uk+PRbi ]­g+PHh'gT0 *2/A &-(  ¹ CÅ²g+PRUXvbd^o]Ig ·  (    ¹ ½ n.UT`@bd]_ckugb   OPRUrUxk+j_`ogu°bd`o`@bB k	n.Uxfih'jRkU   ^@k	n.bdj_]Rw_Uxwn;mg+PRU\`o^o]RUxk  E  &uh']Rw  E  ¹  )
&  ÏULÏ    Ï " 6K$ 8  2 J 8     6#IWZIY_   #9Wi = l   XY    %  Wi 
 k"DE   ¹ "_5
P#I	WihY_5
Ae 5Y5Yn   %  WiA^$XY+&#    k   "_5
j	Wi
 k&#T@E   2E ) T  @E  ) S  8  @E  )>S  8  T %
qrqtsvu(w(xy{z
};W  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 

 


 
 

 
 


 
=^ocej_rUXWe5£ =Rbdrg+PRU\v_rb%b'ªkb'³qLrbdvbek+^og+^@bd]Rk4We5²HW,h']RwWE5
¹
  

  
 
  
¹
   
           

	
 
 	
 
	 
	
 

	
	
 :    
=^ocej_rUXW5|e£    PRUT] $)8  2AJa8Ä
&  Ï9Ï('  =Hbdr	h'];m  2 O & ² 4	  XJG  ^o];gUTrkUxfTgk <    ±bdrUxbB®UTri²Hhdfxfxbdrw5^o]_cVgbA=^ocej_rUWeW5²ªbdrah'];m  2 A  8 (  8  ¹ CLh']Rw°bdrh']Im  2 A S  8   ( >TDCÅ².g+PRU,vbd^o]Ig ·  ( ½ n.UT`@bd]_ckagb· 4  XJG  ½ X <    h']RwkbnUT`@bd]_ckgb@4  X <     Q¡g¯ªbd`o`@bi kg+PHh'gg+PRU\n.bdj_]RwRh'r+mb' ^@k	k+j_v_vbdr+gUxwn;mEg+PRUa`o^o]RUxkTKE   T«h']Rw @E  ) S  8 PRUT] @2 A  8 (  8   ¹ CÅ
gihpqWgZj
 	
 !"# };{
   ^@kVkmIS>SVUTg+r+^@fih'` ^og+P rUxk+v.UxfTg>gbg+PRU`o^o]RU8 E  8 ¨°kUxUEg+PRUv_rb%b'4b'\qrbdvbek^ÔÑg+^@bd]We¬7±bdrUxbi®UTri²  8^@k¯w_U -R]RUxwSVbIw5j_`@b T²% P_^@fPce^o®Uxkg+PRUafPHh'rhdfTgUTr+^oÉBh'g+^@bd]b'   
=Rbdr¢h'];mJ@27O & ²g+PRUv.bd^o];g¯b' 6
   fxbdr+rUxk+v.bd]Rw5^o]_cXgbag+PRU	vHh'rh'SVUTgUTr 3ATWR'S4n.UT`@bd]_ckgbug+PRU¯PHh'`ÔCÑ¡w5^@k  J · $-8

( ½ ¨°kUxUo=^ocej_rUWeW¬7±bdrUxbi®UTri²eg+PRU¯v.bd^o];gb' <
   fxbdr+rUxk+vbd]Rw5^o]_cgb,g+PRU\vHh'rh'SVUTgUTr ·   TWR'S ( ½ n.UT`@bd]_ckgb,g+PRU\rUT`/h'g+^o®Ua^o]IgUTr+^@bdrub'4	  OPRUTrU7°bdrUe²Rg+PRU`o^o]RU"@E    ¹ n.UT`@bd]_ckgb,g+PRUarUT`/h'g+^o®Ua^o]IgUTr+^@bdrub'    ¨°kUxU =^ocej_rUXW5|B¬7 )
 
 
  
¹     

 	   
 
    
=^ocej_rUWeW5£ =Rbdrg+PRUfxbdS>v_j_gh'g+^@bd]b'    h']Rw    PRUT]7$-8  2AJa8
 U]RbB  k+g+jRw5m  
   #UTg2$ 8 h']Rw $ 8 nUg+PRUg¡ ¯bUT]Rw5vbd^o]Igkb'  8 h']Rw­`@UTg J 8 w_UT]RbdgUg+PRU`o^o]RU,k+j_v_v.bdr+g+^o]_c )8+4OPRUªbd`o`@bi ^o]_cv_rbdv.bek+^og+^@bd] k+gh'gUg+PHh'g4g+PRUn.bdj_]RwRh'r+mb'  
  ^@kS¥hdw_U4b'v_^@UxfxUxkb'g+PRU	n.bdj_]RwRh'r+^@Uxkb'    ²    h']Rw  ³ ¢UurUxfih'`o`"g+PHh'g     ²     h']Rw   w_UT]RbdgUg+PRUaj_v_vUTr	h']Rwg+PRUa`@bi ¯UTruUxw5cUxkb'   ²    h']Rw   ²5rUxk+vUxfTg+^o®UT`om
&  ÏULÏ    Ï/.  Y  = 2 " < ()*)*)*U( ¸ . <    ^_ "_A# `b
 oeaDV = P5Y(^_
 #5Y5 `e#
# i^(WjWi Wi Y_   
  6#h" XbL5Yd "'PAb &Yd "_5
 = "^ Y^n         
Y   
  %   Y_ P(Y  fc^5Wa#(Y& `  Wi 
 6  2E @  ¹ Y KE    ¹ `bY5`Z5Y5
6b 5Y9#^V# 
  " Xvk5Wi5Y # 0`c`Z5YIhbY # 
 =v5Yn0 %
&  Ï9Ï('  #UTg2J 8 n.U,g+PRU,PHh'`Ô¯k+g+rh'^ocePIg`o^o]RU>k+gh'r+g+^o]_ch'gK$-8h']Rw­vHhdkk^o]_cEg+P_rbdj_ceP $ 8  #lUTg4   n.U\g+PRUaPRUT`o^@fxbd^@wRh'`®bd`oj_SVUa^o]Rw5jRfxUxwn;mDJ 8 £4   E " · C( ½ 2AP § ¹ 5 O & R  28 J · $ ( ½ (5$F2 J 8 .
qrqtsvu(w(xy{z
}e}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y

 
 
 
 



 

 

 
 
 	    
 +    
 
        
  
=^ocej_rUXWe{5£30Z@2 A  8 (  8  TDCÅ² 4   X G  fxbd^o]RfT^@w_Uxk	 ^og+P84	  X G  bd] <   
h']RwV`@UTg	   nU^o]IgUTrkUxfTg+^@bd]¥n.UTg¡ ¯UxUT]J4   h']Rw <      UkPRbi PRbB gbw_Uxw5jRfxU    °rbdS   h']Rw    OPRUT]²% ¢Uuv_rbi®U\g+PRUuv_rbdv.bek+^og+^@bd]¥ªbdr    ^o]Rk+gUihdwb'  
  OPHh'g¢ ^o`o`.m%^@UT`@wg+PRUrUxk+j_`og	n.Uxfih'jRkU  
  fih']nUXw_Uxw5jRfxUxw°rbdS    h']Rw7$ 8 ^o]g+PRUXk8h'SVUa ¯him ¢Uw_Uxw5jRfxU   °rbdS   h']Rw    vQÅ	   E  5²Rg+PRUT]    E   h']Rwqrbdv.bek+^og+^@bd]Rk\W%²"WEVh']RwWem%^@UT`@w­g+PRU>rUxk+j_`ogi  UVk+j_v_v.bekU,^o] g+PRUVkUxpIjRUT`g+PHh'g    E  5 =_j_r+g+PRUTr+SVbdrUe² ¢U hdkk+j_SVUg+PHh'g$)8 E $-8  e5 ¢Ug+rUih'gg+P_^@k	k+^oS>v_`@UafihdkUXh'gg+PRUUT]Rw9 UkUTg¥hªUT ]Rbdgh'g+^@bd]Rki u];g+^o`	]Rbi ²  8\w_UT]RbdgUxwg+PRUh']_ce`@U¨°w_U -R]RUxwSVb%w5j_`@b Tl¬
n.UTg¡ ¯UxUT] g+PRU  Ñ×hD¦5^@k\h']Rw Ja8Ä  U,fxbd]Rk+^@w_UTr\PRUTrUg+PHh'g  8E  · ( ( $-8$ 8 ½ A SUTDCÅ #UTg  &i²  ¹ ²
 &	h']Rw  ¹ nU\g+PRU\vHh'rh'SVUTgUTrkub'g+PRU\v.bd^o];gk0PU&i² P ¹ ² &B² ¹ w_U -R]RUxwbd]g+PRUafT^orfT`@U26    hdkªbd`o`@bi ¨°kUxUn=^ocej_rU,We{¬7£CPU&ah']Rw P ¹ h'rUXg+PRUg× ¢bEvbd^o]Igkah'g4w5^@k+gh']RfxU§yrbdS Ja8 e &ah']Rw
 ¹ h'rUVg+PRU g¡ ¯bv.bd^o];gk,b'^o];gUTrkUxfTg+^@bd]Ãn.UTg¡ ¯UxUT]>6    h']Rw 6   e P & ( & ( ¹ h']Rw P ¹ h'rUfxbd]RkUxfTj_g+^o®UVbd] 6    >OPRU>rUTce^@bd]    ^@kw_U -R]RUxw­ªbdr  2 A  &-(  ¹ CÅIQÅ0$-8  2 Ja8Ä²   ^@kw_U -R]RUxw°bdr  2 A &)(  ¹ Clh']Rwbdg+PRUTr+ ^@kUe²   ^@kw_U -R]RUxwªbdr  2 O &   bdg+^@fxU\g+PHh'g)A  &-(  ¹ C^@k^o]RfT`ojRw_Uxw^o] A &-(  ¹ CÅ Uk+PRbi  ]Rbi  g+PHh'g    fxbd^o]RfT^@w_Uxk	 ^og+P   bdr    bd]kbdSVU\rUTce^@bd]Rk	b' O & 5 O & £
gihpqWgZj
 	
 !"# }O

  
 
 
 
     
     
 
=^ocej_rUXW'}R£0D@2 A  8  T(  8CÅ² 4   X G  fxbd^o]RfT^@w_Uxk ^og+P84   X G  bd] <   
Ñ=RbdrYJ2 A  8 (  8  TDCÅ² 4   X G  fxbd^o]RfT^@w_Uxk	 ^og+P 4   X G  bd] <   ¨°kUxU =^ocej_rUWe{¬7OPRUTrU7°bdrUe²    fxbd^o]RfT^@w_UxkV ^og+P   ªbdr ·  ( ½ 2 A  &-(  ¹ C 5 A  8 (  83 TDC¨°kUxUj=^ÔÑcej_rUXWO¬7
Ñ=Rbdr6 2/A  8  T(  8CÅ²4   X8G  fxbd^o]RfT^@w_Uxk\ ^og+P 4   X G  bd] <   ¨°kUxUh=^ocej_rU,W'}I¬7OPRUTrU7°bdrUe²    fxbd^o]RfT^@w_Uxk ^og+P    ªbdr ·  ( ½ 2 A  & (  ¹ C 5 A  8  T(  8 C"¨°kUxU =^ocej_rU¢WO¬7
ÑQÅ $ 8  2AJ 8 ²%g+PRUT]²%^o]A   (   C 5 O & ¨3I 2 " < (+S .D¬7²    fxbd^o]RfT^@w_UxkUT^og+PRUTr¯ ^og+P    bdr ^og+P>g+PRUUTS>v_g¡m,kUTgi²w_UTv.UT]Rw5^o]_cb'g+PRUrUT`/h'g+^o®Uxkv.bek+^og+^@bd]Rkb'J 8 h']Rw $-8qrUxfT^@kUT`om²
   fxbd^o]RfT^@w_Uxk	 ^og+P   ^o] A   (   C 5 O & ^Ô2h']Rwbd]_`om^ÔP  ^@kuh'guw5^@kgh']RfxUX§ °rbdSJ 8 ¨°kUxU =^ocej_rUWe{¬7
Ñ (I^oS>^o`/h'r+`om²¢^Ô@$)8  2 Ja8²¢g+PRUT]²2^o] O & ! A  &-(  ¹ C 5 O & ²    fxbd^o]RfT^@w_UxkV ^og+P    ^Ô$)8  2AJ 8 h']Rwfxbd^o]RfT^@w_Uxk ^og+Pg+PRUaUTS>v_g×mkUTgbdg+PRUTr+ ^@kUe
Q×g¯°bd`o`@bB kg+PHh'gg+PRUfxbdS>v_j_gh'g+^@bd]b'    h']Rw    v_rbB®I^@w_Uxk^o]fxbd]Rk+gh'];gg+^oSVU     =Rj_rÄÑg+PRUTr+SVbdrUe²dqrbdv.bek+^og+^@bd]Rk³W%²'WE	h']RwWem%^@UT`@wag+PRULrUxkj_`og9°bdrlg+PRU®UTr+g+^@fih'`Ik+g+r+^ovRkA &-(  & C 5 O &
h']Rw A  ¹ (  ¹ C 5 O & ^Ô $ 8  2DJ 8 ¨°kUxU =^ocej_rUXWO¬7²Hh']Rwªbdr5O & ! A  & (  ¹ C 5 O & bdg+PRUTr+ ^@kUe
Q¡g³rUTS¥h'^o]RkLgbakPRbi  g+PRUrUxk+j_`og³ªbdr A  &-(  ¹ C 5 O &   UfT`/h'^oS g+PHh'gLg+PRUn.bdj_]RwRh'r+mb'  ^@k4fxbdS>v.bekUxwb'Lv_^@UxfxUxk4b'Lg+PRUXn.bdj_]RwRh'r+^@Uxk4b'   h']Rw    !Q×]Rw_UxUxw9²"g+PRUXfxbd]Rk+^@w_UTrh'g+^@bd]Rk
qrqtsvu(w(xy{z
};  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
h'n.bi®UmI^@UT`@wg+PHh'gi²5ªbdr ·  ( ½ 2#A  & (  ¹ C 5 "  8 (  8  T.²    fxbd^o]RfT^@w_Uxk ^og+P    h']Rwh'`@kb ^og+P 
  lOP;jRkB²Bªbdr · W( ½ 2 A  &-(  ¹ C 5 "  8(  8 @T.²   h']Rw    fxbd^o]RfT^@w_U\¨°kUxU =^ocej_rU¯WO¬7OPRUTrU7ªbdrUe²dg+PRU¯`o^o]RUxkH@E  8"h']Rw @E  8aT w_bu]Rbdg³k+j_v_vbdr+gLh']Imv_^@UxfxUb'Rg+PRU¢n.bdj_]RwRh'r+mXb'
   OPRUfT`/h'^oS °bd`o`@bB ki QÅ"g+PRUw5^@k+gh']RfxUnUTg× ¢UxUT] $-8  h']Rw $-8H^@kk+S¥h'`o`@UTrg+PHh']  S§>²dg+PRUT] ¯Uk+j_nw5^o®%^@w_U A  &-(  ¹ C 5 O & ^o]Igb4g¡ ¢babdr³g+P_rUxU¯®UTr+g+^@fih'`_k+g+r+^ovRkhdfxfxbdrw5^o]_cagb	g+PRUk+j_n.w5^o®%^@k+^@bd]b'   
   ¢UaPHhi®Ufxbd]Rk+^@w_UTrUxw^o]qLrbdvbek+^og+^@bd]|O5$#UTg   5 O & n.U4bd]RUXb'g+PRUxkUak+g+r+^ovRkB  UrUxfih'`o`g+PHh'g  
  w_UT]RbdgUxk,g+PRUEvHh'r+g,b'    ^o]RfT`ojRw_UxwK^o]   5 O & h']Rwg+PHh'g   h']Rw   w_UT]RbdgU^ogkj_v_vUTr¯h']Rw,`@bi ¢UTr¯Uxw5cUxku¨3I E < (S4bdr À ¬7 =Rbdr2fxbd]I®UT]_^@UT]RfxUe²;^Ô $ 8  $ 8     S³§>² ¯U>kUTg   E A  &-(  ¹ CÅ²   E    h']Rw     E       Ua%]Rbi  nImqLrbdvbek+^og+^@bd]Rk |T}bdr>|ig+PHh'g\g+PRUv.bdr+g+^@bd]­b'¢g+PRU`o^o]RU  E J  ¹ ¨°bdrF E    ¹ ¬^o]RfT`ojRw_Uxw­^o]   5 O & n.UT`@bd]_ckgb  
  >OPIjRki²g+P_^@kav.bdr+g+^@bd]«b'`o^o]RU>nUT`@bd]_ckgb    n.Uxfih'jRkU            >OPHh'gSVUih']RkLg+PHh'gi²^o]Vg+PRUkg+r+^ov   5 O & ²eg+PRU`o^o]RUT@E    ¹ ¨°bdrB@E    ¹ ¬v_rbdv.UTr+`om,^o];gUTrkUxfTgk   n_j_g]RUT^og+PRUTr	^ogkj_v_vUTruUxw5cUa]Rbdr^ogk`@bB ¢UTruUxw5cU ¨°kUxU =^ocej_rUXWO¬7 U fxbd]Rk+^@w_UTr,]RbB g+PRUEfihdkU  PRUTrUA$)8NE $-8  OPRUT]²Lhdfxfxbdrw5^o]_c gb =^ocej_rUWeW5²	  fT`@Uih'r+`omfxbd^o]RfT^@w_Uxk4 ^og+P   ªbdr ·  ( ½ 2PA  8   ¹ (  8  ¹ C 5 O & h']Rwfxbd^o]RfT^@w_Uxk4 ^og+P    ªbdr ·  ( ½ 2#A  8   ¹ (  8  E ¹ C 5 O & LOPIjRki²Rqrbdv.bek+^og+^@bd]RkX|i>h']RwWe,mI^@UT`@wg+PRUrUxk+j_`ogi(I^oS>^o`/h'r+`om² 
  fih']n.Uaw_Uxw5jRfxUxwrbdS    h']Rw    ²5 P_^@fPm%^@UT`@w_kg+PRUarUxk+j_`ogi )
2Ë  « .  ( ·   ( '½ "_ a`i6eI     Y5#` %    Ub7P "9Wi `ieA Wi^V6Y^(
g 6    = Wn`iYd ( (Y   %  Wi!`ie    Y_&# ` %   o6#5b^&4§ 5Yd P Wi6Y_^V 8  Y_&#` %   T  "_(
\XP#h2Ja8  #_   XY 
	 !%
&  Ï9Ï('  Q¡NJa84^@k,g+PRU`o^o]RUb'4k`@bdvU vHhdkk+^o]_c­g+P_rbdj_ceP>P«g+PRUrUxkj_`og>^@k>bdn;®%^@bdjRki  U
hdkk+j_SVU\]Rbi  g+PHh'g5Ja8^@k]Rbdgg+PRU\`o^o]RUb'k+`@bdvUF\vHhdkk+^o]_c>g+P_rbdj_ceP7PH
QÅ ·  ( ½ 2    ²¢g+PRUT]$ 2 Ja8ak+jRfPg+PHh'g · '( ½ 2   OPHh'g SVUih']RkVg+PHh'g Pn.UT`@bd]_ckgbg+PRU4rhdw5^ojRk 
  · 3 T ½ b' J · $ (  ½ nUxfih'jRkU  E   X <    ¨°kUxU4g+PRU4v_rbIb'b'.qrbdv.bek+^og+^@bd]|e|B¬7 JuUT]RfxUe² $nUT`@bd]_ck³gb\g+PRUkg+rh'^oceP;g`o^o]RUkUTceSVUT]IgYA P    CÅ QÅF$ E    g+PRU
PHh'`ÔÑ¡w5^@kVrbdn.bdg J · P( T ½ v_rbdv.UTr+`om¥^o]IgUTrkUxfTgkg+PRU\k+g+rh'^oceP;g`o^o]RUJa8h']Rwkb ·  ( ½
n.UT`@bd]_ckgb>g+PRU\^o]IgUTr+^@bdrub'    JuUT]RfxUe²\$5E   Xh']Rwkb_²   \n.UT`@bd]_ckgb Ja8Ä
QÅ · '( ½ ^@k	hv.bd^o];g	b'    ²5g+PRUkh'SVUh'r+cej_SVUT]IgkukPRbi  g+PHh'g \n.UT`@bd]_ckgb Ja8Ä )
&  ÏULÏ    Ï/.  = n^$XY+&#   b    Y     b    e 5Y&#V^ cd P#(=  ^9 %
&  Ï9Ï('  B fxfxbdrw5^o]_cgb #lUTS>S¥h {5|e².h>v.bd^o];g4bd]    ¨rUxk+v    ¬fxbdr+rUxkvbd]Rw_kugb hVvbd^o]Igbd] J 8 v=_j_r+g+PRUTr+SVbdrUe²9h'gSVbek+gg× ¢b vbd^o]Igk	bd]    ¨rUxk+v   ¬fxbdr+rUxk+v.bd]Rwgb>g+PRUkh'SVUv.bd^o];g    2 Ja84¨g+PRUg¡ ¢bEv.bd^o];gkab'L^o]IgUTrkUxfTg+^@bd] nUTg× ¢UxUT] 6    h']Rwg+PRUfT^orfT`@Ub'Lrhdw5^ojRk
gihpqWgZj
 	
 !"# }I

 M
 
  
 :     
 :     
 +       


 
  
  
 
    
 
 
 
=^ocej_rUÁWO5£    h']Rw g+PRU rUT`/h'g+^o®UÁvbek+^og+^@bd]Rkb'A6    ² Ja8h']Rw $-8g+PHh'g¤fxbdr+rUxk+v.bd]Rw¨ $-8  $)8 E S³§X¬7
§fxUT]IgUTrUxwh'g   B¬7VOP;jRkB²g+P_rUxU>v.bd^o];gkbd]    ¨rUxk+v   ¬\w_U -R]RU Ja8Ä>OPRUTrU7ªbdrUe²l^Ôg+PRUTrU>U7¦5^@k+gkag+P_rUxU,v.bd^o];gkXb'¯^o]IgUTrkUxfTg+^@bd]¤n.UTg¡ ¯UxUT]    h']Rw    ¨rUxk+v   h']Rw    ¬7²g+PRUT] Ja8EQJ   )
&  ÏULÏ    Ï/. .  = ^$XY+&#    b    e 5Y&#V_^Vc d P#5e(!Y d &# %
&  Ï9Ï('  #UTg ·  ( ½ nU hv.bd^o];gb'^o]IgUTrkUxfTg+^@bd]n.UTg¡ ¯UxUT]   h']Rw    ²h']Rw PnUVg+PRUv.bd^o];gLb'g+PRUfT^orfT`@U56     ^og+P>vHh'rh'SVUTgUTr e #UTS>S¥h{5|m%^@UT`@w_k³g+PHh'gP^@k³g+PRUS>^@w5v.bd^o];g2b'h4k+g+rh'^ocePIgL`o^o]RUkUTceSVUT]IgLb'"`@UT]_ceg+P S'§ PHhx®%^o]_cbd]RUUT]Rw,v.bd^o];gLbd] Ja89h']Rwg+PRUbdg+PRUTrLbd] J  OPRU,fTj_r+®U>w5rhi ] n;mg+PRU,S>^@w5v.bd^o];gb'h `/hdw_w_UTr UxUTv_^o]_cbd]RUUT]Rw5v.bd^o];gbd] Ja8h']Rwg+PRU
bdg+PRUTrbd]fJ  ^@k¯h']UT`o`o^ovRkUe9u]Eg+PRU4bdg+PRUTr¯PHh']Rw9² Pn.UT`@bd]_ckgbXg+PRU4fT^orfT`@U@6     B ]EUT`o`o^ovRkUh']RwVh\fT^orfT`@U^o];gUTrkUxfTg¢h'gSVbekg°bdj_rg+^oSVUxkB²eg+P;jRkg+PRUTrU^@k2h'gSVbek+g³ªbdj_rLw5^\[.UTrUT]IgL`@bIfih'g+^@bd]Rk
ªbdrBPH±bdrUxbi®UTri² ·   (  ½ ^@kUT];g+^orUT`omw_U -R]RUxwn;m P>nUxfih'jRkU  	^@kg+PRU4vHh'rh'SVUTgUTrb'P>bd]
6    h']Rw P w_U -R]RUg+PRUXvbek+^og+^@bd]Ã¨ªh']Rwbdr+^@UT];gh'g+^@bd]"¬ub'³g+PRU`/hdw_w_UTruh']Rwkb>k+v.UxfT^Ôm   ¨°kUxU#lUTS>S¥hV{5|B¬7LOP;jRkB²_g+PRUfTj_r+®Uxk    h']Rw    ^o];gUTrkUxfTguh'gSVbek+gªbdj_rg+^oSVUxki )
qrqtsvu(w(xy{z
}E  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 

 
 

  

       
          
   
  
 
   
        
=^ocej_rUXWe5£    nUT`@bd]_ckgb J 8 
&  ÏULÏ    Ï/. O  = ^$XY+&#     b     e 5Y&#V^oc d P#5 #&  d &# %
&  Ï9Ï('  #UTg ·  '( ½ n.U hvbd^o]Ig>b'^o];gUTrkUxfTg+^@bd] n.UTg¡ ¯UxUT]    h']Rw     ²Lh']Rw P­nU¥g+PRUv.bd^o];gVb'4g+PRUfT^orfT`@U 6     ^og+P vHh'rh'SVUTgUTr e ¯bd]Rk+^@w_UTrVg+PRUfTj_r+®Ug+PHh'g>^@k>g+PRUkUTg>b'v.bd^o];gk\h'g	w5^@k+gh']RfxU§ °rbdS PEbd]g+PRUa`o^o]RU · P $  ½ ²R PRUT]7P w_UxkfTr+^onUXg+PRUfT^orfT`@U6    OP_^@kfTj_r+®U^@k	h,fT^orfTj_`/h'rufxbd]RfPRbd^@w¨°kUxU B v_vUT]Rw5^Ô¦ ¬7
B fxfxbdrw5^o]_cagbug+PRU¯v_rb%b'"b'"qrbdv.bek+^og+^@bd]|iW5² $  nUT`@bd]_ck³gbug+PRU¯`o^o]RU¯b'k+`@bdvU>  vHhdkk+^o]_cg+P_rbdj_ceP P"³OP;jRki²eg+PRUv.bd^o];g   h'gw5^@k+gh']RfxU§ rbdS P^o]>g+PRUw5^orUxfTg+^@bd]J ¯n.UT`@bd]_ckgb4g+PRU
fT^orfTj_`/h'r\fxbd]RfPRbd^@w­w_U -R]RUxw h'n.bi®Ue MUxk+^@w_UxkB²   n.UT`@bd]_ck	gb Ja8	¨°kUxU#UTS>S¥hE{5|B¬7	OP;jRkB²
   ^@k,hv.bd^o];g,b'	^o];gUTrkUxfTg+^@bd] n.UTg¡ ¯UxUT] Ja8uh']RwÃg+PRU fT^orfTj_`/h'rVfxbd]RfPRbd^@w w_U -R]RUxw h'nbB®Ue
OPRUTrU^@k h'gVSVbek+g k+^Ô¦Ãv.bd^o];gk b'a^o];gUTrkUxfTg+^@bd] nUTg× ¢UxUT] h k+g+rh'^oceP;g `o^o]RUh']Rw h«fT^orfTj_`/h'r
fxbd]RfPRbd^@w ¨°kUxU B v_vUT]Rw5^Ô¦ ¬7²h']Rw    w_U -R]RU UT]Ig+^orUT`om ·   ( '½ OPRUTrU7ªbdrUe²³g+PRU¥fTj_r+®Uxk
   h']Rw     ^o]IgUTrkUxfTgh'guSVbek+g4k+^Ô¦g+^oSVUxki (I^oS>^o`/h'r+`om²g¡ ¢bfTj_r+®Uxk    h']Rw     ^o];gUTrkUxfTgh'gSVbekg	k+^Ô¦ g+^oSVUxkB )
     ! " '%# ! ' /   %(!$-#	 
 
      
Q¡!$)8  w_b%Uxkl]RbdgnUT`@bd]_cugbg+PRUL`o^o]RU¢kUTceSVUT];g ^8Ä² =Å¸Fc7· 4
  ½ X <    ^@kfT`@Uih'r+`omUxp;jHh'`Igb =Å¸FcT·  
  ½ 
gihpqWgZj
 	
 !"# };
QÅ $ 8  n.UT`@bd]_ckgb 8 n_j_g^@k	]Rbdg	bd]RUb'³^ogk	UT]Rw5v.bd^o];gki²Rg+PRUT]²"hdfxfxbdrw5^o]_c¥gb =^ocej_rUWeW5²=¡¸Fc7· 4
  ½ X <    fxbd^o]RfT^@w_Uxk4 ^og+P =Å¸Fc7·  
  ½ °bdr ·  ( ½ 2 O & ! "   ¹ (  ¹ . 5 O & h']Rwfxbd^o]RfT^@w_Uxk ^og+Pg+PRUaUTS>v_g¡mkUTgªbdr ·  ( ½ 2 "   ¹ (  ¹ . 5 O &  UV]Rbi fxbd]Rk+^@w_UTrg+PRU¥fihdkU> PRUTrUD$-8

^@kh']UT]Rw5v.bd^o];g,b')8+#lUTga$ 8

n.U>g+PRU bdg+PRUTr
UT]Rw5v.bd^o];gub'  8 h']Rw  8  E  · (    $ 8  $ 8  ½  B fxfxbdrw5^o]_cVgbI=^ocej_rUW'}R² =¡¸Fc7· 4 
  ½ X <    fT`@Uih'r+`omfxbd^o]RfT^@w_UxkV ^og+P =¡¸Fc7· 4
  X <    ½ E =Å¸FcT·  
  ½ °bdr ·  ( ½ 2 ·  8    ¹ (  8    ¹ ½ 5 O & h']Rw=¡¸Fc7· 4
  ½ X <    fxbd^o]RfT^@w_Uxk ^og+Pg+PRUUTS>v_g×mkUTg°bdr · W( ½ 2 A  8    ¹ (  8   E ¹ C 5 O & OPRUTrU7°bdrUe²  8 =Å¸FcT· 4
  ½ X <    ^@kUxp;jHh'`9gb  8:\8  =Å¸Fc7·  
  ½  =Å¸Fc7·  
   X · A  8    ¹ (  8  
 ¹ C 5 O & ½+½  JuUT]RfxUe²%g+PRU4fxbdS>v_j_gh'g+^@bd]b' 8 =Å¸Fc7· 4
  ½ X <    fxbdSVUxk2°rbdSg+PRU4fxbdS>v_j_gh'g+^@bd]b'	 8:\8

 
  h']Rwb'  
   
    ! # '  * '%(!  !  
      
#lUTg   ·ª¸½ w_UT]RbdgUXg+PRUS¥hD¦5^oSXj_S`@UT]_ceg+Pb'Lg+PRU!ahi®UT]_vbdr+gÄÑ (%fP_^o]_ÉiUT`LkUxp;jRUT]RfxUb'Lbdrw_UTrIEbd] ¸ kmISnbd`@k	h']Rw ¾  ·ª¸½ E   ·ª¸½ R ¸ (%UxfTg+^@bd]Rk B o|h']Rw B  WEh'`o`@bi  jRk	gbfxbdS>v_j_gUg+PRUfxbd];g+r+^on_j_g+^@bd]«b'2g+PRUfT^orfT`@U 6    gb4 · 
 ½ ^o]g+PRUkh'SVU\ hxm ¢Uv_rbIfxUxUxw_Uxw^o] (%UxfTg+^@bd]}R {5
OPRUI 8  PRUT`o^@fxbd^@wRh'`I®bd`oj_SVUxk 4
  g+PHh'g^o];gUTrkUxfTg < 
   fih']nU³ªbdj_]Rwa^o] ¶>· I 8  ½ g+^oSVU¢bd]RfxUg+PRUuh'r+rh']_cUTSVUT];gB: 
¢b'9g+PRUN6 
  PHhx®U	nUxUT]EfxbdS>v_j_gUxwV^o] ¶V· ? : 
U? ºo»e¼¢¸½ ³OPHh'] 5k2gbqLrb'Ñv.bek+^og+^@bd]Rk	{e5²R{eW5²R{e{¥h']Rw{'}R²_w5j_r+^o]_cVg+PRUfxbdS>v_j_gh'g+^@bd]b'³g+PRU\j_]_^@bd]b'³g+PRU\rUTce^@bd]Rk  
  ²h']Img¡ ¯b fTj_r+®Uxku^o];®bd`o®Uxw^o]g+PRUXj_v_vUTr\h']Rw`@bB ¢UTr\UT];®UT`@bdv.Uxk\b'³g+PRUfTj_r+®Uxk 8 h']Rw  8 ²
^o]IgUTrkUxfTg4h'g	SVbek+g	k+^Ô¦g+^oSVUe¯OP;jRki²Hg+PRUfxbdS>v_j_gh'g+^@bd]fih']nUaw_bd]RUX^o] ¶>·   · I 8  ½;ºo»e¼ I 8  ½g+^oSVU«h']Rw ¶V·RÇe· I'8  ½+½ kvHhdfxU C*JuUTr9EeHG¡ OPHh'] 5kgb (%UxfTg+^@bd] B  W5²4g+PRU fxbdS>v_j_gh'g+^@bd] b'8 =Å¸FcT· 4
  ½ X <    fih']n.Uw_bd]RU\ ^og+P_^o]g+PRUakh'SVUag+^oSVUXh']RwkvHhdfxU\nbdj_]Rw_ki(I^o]RfxU : 
^@kXg+PRUh'r+rh']_cUTSVUT];gVb'g+PRUD6 
  ªbdr = 2 " < ()*)*)*%( ¸ .²Lh']Rw : ^@kg+PRUEkUTgb'fT^orfT`@Uxk,b'	rhdw5^ojRk,§fxUT];gUTrUxwh'gg+PRUUT]Rw5vbd^o]Igk>b'uUihdfP k+g+rh'^ocePIg`o^o]RUkUTceSVUT]Ig ^8Ä²³g+PRU
cUT]RUTrh'`o^oÉBh'g+^@bd]b'$(%UxfTg+^@bd]}R {mI^@UT`@w_k	g+PRU4°bd`o`@bB ^o]_c¥g+PRUxbdrUTS£

 ËIÏ  Ë  .V QI ^9^_d ` X 94 · 
 ½ XC: k Wio
"_(
 # NWi&# 4 · 
 ½ 6b^V(e
 WinY^5#h04 · 
 ½ X : 6 ¶>· ? : 
U? ¾  d·ª¸½;ºo»e¼¢¸½ 6d nb ¶>· ? : 
U? ¾Çe·ª¸½+½ # `ic^9 %
    ! $'  % -*/' %!$ ! ' / # '&  %   ' %	/ #+  ,  $'# !  
  ' !    
 
 U\]RbB  fxbdS>v_j_gUag+PRUafxbd];g+r+^on_j_g+^@bd]b'g+PRUakg+rh'^oceP;g`o^o]RUkUTceSVUT]Igkb' 6 
   gb 4 · 
 ½ ²%ªbdrkbdSVU = M@2 " < ()*)*)*%( ¸ .  UrUxfih'`o`kbdSVUX]Rbdgh'g+^@bd]Rki£0b 8  w_UT]RbdgUxk\bd]RUb'Lg+PRUXg× ¢bEk+g+rh'^oceP;g`o^o]RU,kUTceSVUT]Igkb'C6 
   ²  8  ^ogk4kj_v_vbdr+g+^o]_c`o^o]RUe² S 8  E  8  5 O & h']Rw 
  E 4 
  X S 8  eJa8w_UT]RbdgUxk	g+PRUa`o^o]RUXk+j_v_v.bdr+g+^o]_c)8Ä²   E14	  X S 8  h']Rw  8³^@kg+PRUXh']_ce`@UXnUTg× ¢UxUT]g+PRU¨°bdr+^@UT]IgUxwH¬  Ñ×hD¦%^@kXh']Rw Ja8+  bdg+^@fxU,g+PHh'g  8  ^@kh'`@kbg+PRUVh']_ce`@UVnUTg× ¢UxUT]¤g+PRU  Ñ×hD¦%^@kh']Rw
qrqtsvu(w(xy{z
Oe  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 8   S 8  ^@khfTm%`o^o]Rw_UTrXn_j_gX°bdrXfxbd]I®UT]_^@UT]RfxUE ¢UV ^o`o`¢jRkUVg+PRU¥®bIfih'n_j_`/h'r+m«b'g+PRU¥v_`/h']RU PRUT]w_UxkfTr+^on_^o]_c¥bdn5s+UxfTgk	bd]^ogi
B k¢jRk+jHh'`Å²% ¢U\fxbdS>v_j_gU@4 · 
 ½ X 8  nIm¥fxbdS>v_j_g+^o]_c  8 · 4
  X S 8  ½ h']Rw  8 ·=Å¸Fc7· 4
  ½ XS 8

½  B ka^o] (%UxfTg+^@bd]}Ro|e² ¢U¥fih']U7¦%v_rUxkk  8 ·=Å¸Fc7· 4
  ½ XS 8  ½ ^o]«gUTr+S©b' 
  £fT`@Uih'r+`om²=¡¸Fc7· 4
   ½ X6S8  E  e ^ÔJa89h']Rw 8  h'rUg× ¢bavHh'rh'`o`@UT`H`o^o]RUxkLh'gLw5^@k+gh']RfxU§>²eg+PRUT] =Å¸FcT· 4
  ½ XS 8  E  ebdg+PRUTr+ ^@kUe² =Å¸Fc7· 4 
  ½ X8S 8  E =Å¸FcT·  
  ½ ²Hªbdr = E = M !=Rbdr4g+PRUXkhUUb'2k+^oS>v_`o^@fT^og¡m² ¯Uhdkk+j_SVUE^o]Kg+PRUE°bd`o`@bB ^o]_c g+PHh'g 8

h']Rw Ja8uªbdr = E = Mh'rU]Rbdg>g¡ ¢b­vHh'rh'`o`@UT``o^o]RUxkB
OPRUT]²  8Ä·=Å¸FcT· 4 
  ½ X8S 8  ½ E =Å¸FcT·  8:\8   
  ½ !Q×gªbd`o`@bi kug+PHh'g4g+PRUXfxbd];g+r+^on_j_g+^@bd]«b' 8  gb4 · 
 ½ fxbdSVUxk°rbdSg+PRUafxbdS>v_j_gh'g+^@bd]b'	 8  
  h']Rw 8:\8   
   U¢k+g+jRw5m-Rrk+g 

E 4

X>S 8  °bdr$ 2AP § ¹ ²hDgUTr P_^@fP, ¢U¯U7¦Rh'S>^o]RU    E 4  X>S8  OPRUT]²D ¢U2w_Uxw5jRfxU 
  rbdS   ²    h']Rw     PRUTrU9$-85h']Rw2$ 8 h'rUg+PRULUT]Rw5v.bd^o];gkb' )8  Uhdkk+j_SVUe²I°bdr¯g+PRUakhUU4b'fT`/h'r+^og¡m²5g+PHh'gg+PRU4rUTce^@bd]Rk

²    h']Rw 
  j_]Rw_UTrfxbd]Rk+^@w_UTrh'g+^@bd]h'rUX]RbdgurUxw5jRfxUxwgbVg+PRUUTS>v_g¡mkUTgi  bdg+^@fxU^o]g+PRUkUxpIjRUT`lg+PRUg¡m%vbdcerh'v_P_^@fih'`w5^\[9UTrUT]RfxU
n.UTg¡ ¯UxUT]   

¨rUxk+v     ¬Lg+PHh'gh'rU\Uxw5cUxkb'   ¨rUxk+v   ¬2h']Rw    ¨rUxk+v     ¬Lg+PHh'gh'rUUxw5cUxk	b'   ¨rUxk+v	  ¬7
&  ÏULÏ    Ï/.   WZ Y    6#  ^_k_^V lY ]" Xb " = 75Y5 ^_
o
 6 
# d 5e#DF
(W2T  bA=  ^$YPj0&#  

b  

= W ^5WY_ YZ#5
\ _ ^_&`k &#D
k bWi5Y %0`Z_^( ^_

 

E  

 · - ( - (T ½ %
&  Ï9Ï('  OPRUEv_rbIb'\b'uqrbdv.bek+^og+^@bd] |e|fih'] Uihdk+^o`om¤n.UU7¦%gUT]Rw_UxwÃPRUTrU«¨°kUxU	=^ocej_rUWe¬7
 bdg+^@fxUg+PHh'g¢ PRUT]f$ 2
8  ²g+PRUuU7¦%gUT]Rk^@bd] b'9g+PRUv_rb%b'lb'qrbdvbek^og+^@bd]|e|uk+g+^o`o`RPRbd`@w_k¢n_j_gg+PRUafTj_r+®Uxk 

h']Rw  

h'rU]Rbdg	fxbd];g+^o]IjRbdjRk¨°kUxU =^ocej_rUWE¬7 )
&  ÏULÏ    Ï/.  YDK$ 28   WZL
 6k KE  8  Y @E  8   T `bY&`Z5Y5
X 6b 5Y9#^V#
  %  XY5Wi(Y&d Y_  WZD
 k&#TKE  8  b)@E  8   T 6e (Y9#^Vvk5Wi5Y   bY   %
&  Ï9Ï('  (I^o]RfxU@$ 2
8  ²%g+PRUuPHh'`ÔÑ¡w5^@kJ7J · $'(  8  ½ bdr J · $'(  8   T ½ v_rbdvUTr+`om ^o];gUTrkUxfTgkg+PRU4`o^o]RU  8  ¨^Ôg+PRU\w5^@k+gh']RfxU\n.UTg¡ ¯UxUT]7$h']Rw 8  ^@kU7¦RhdfTg+`om §>²%g+PRUT]]RUT^og+PRUTrT7J · $ (  8  ½]Rbdr" J · $'(  8   T ½ v_rbdvUTr+`om­^o];gUTrkUxfTgk  8  n_j_gg+P_^@kXfihdkUV^@k^or+rUT`@UT®eh'];gnUxfih'jRkUVg+PRUT]
  ^@k4rUxw5jRfxUxwgbhV®UTr+g+^@fih'`kUTceSVUT]Ig\b'L`@UT]_ceg+P Tl¬74OPRU -Rrk+gufT`/h'^oS b'2g+PRUv_rbdvbek^og+^@bd]ªbd`o`@bi kB
OPRUuUxw5cUxk	   

h'rU4g+PRU	^o]IgUTrkUxfTg+^@bd]nUTg× ¢UxUT]8S 8  h']Rw¥g+PRUuv.bdr+g+^@bd]Rk    b'lg+PRUun.bdj_]5ÑwRh'r+mb'4  OPIjRki²g+PRUX`o^o]RU) E  8  bdrY E  8   T¤^o]IgUTrkUxfTgk
   bdr
   ^Ô¢h']Rwbd]_`om^Ôg+PRUuw5^/h'SVUTgUTr¯b'9PHh'`ÔÑ¡w5^@k  J · $ (  8  ½ bdrB7J · $'(  8   T ½ ^o];gUTrkUxfTgk¯g+PRU	`o^o]RU 8   B k2g+PRUk`@bdvU\b'  8  ^@k  8  h']Rw $ 2
 8  ²5g+PRU4`o^o]RUxkTKE  8  h']Rw8@E  8   T^o];gUTrkUxfTg]RUT^og+PRUTr ]Rbdr  

 )
 bB ²" ¯Ukg+jRw5mg+PRUXrUTce^@bd]Rk   F=^orkgi²H ¯Ukgh'gUXg+PRUX°bd`o`@bB ^o]_cv_rbdvbek+^og+^@bd] P_^@fP^@k	bdn;®%^@bdjRki£
gihpqWgZj
 	
 !"# O5|

 
 
 


 
 	    

 

 

 

  
 
      
=^ocej_rUXW%£(%UxfTg+^@bd]b'4   ² 4   h']Rw 4	  n;mEg+PRUJI7v_`/h']RUKI G  
&  ÏULÏ    Ï/.   WZ	Y_     .#a $Z
F5Wi5Ya 8  5 A  8    ¹ (  8    ¹ CAYj
 8  5 A  8    ¹ (  8   E ¹ C %
&  ÏULÏ    Ï/. " Y = E = M    6#hj^_ ^V aY  " Xb "	=  5Y5 ^_
 
 6 
# d 5e#hF
g5cW T  k = ^$XY+P_a&#    b     = W ^5WaY_ #dnd (Y5 ^_
Z= WY_&# `Z^VN Wi 
 k&#T@E  8b)KE  8  T %
&  Ï9Ï('  OPRUav_rbIb'b'qrbdvbek^og+^@bd]We>fih']Uihdk+^o`omEnUaU7¦5gUT]Rw_UxwPRUTrUV¨°kUxUD=^ocej_rUXWe¬7 )
&  ÏULÏ    ÏPO   WZL=  ^$XY+&#     ^_ "9L# Z"  e(!YF#"^$YP&#h5b 
     ZI 2 " < (+S .$ #Z^5W WX     k      Y_#PdAd (Y5^9
= WlY_&# `Z^VnfWij
 k&#ME  8DkJ E  8 T  b# i^(WWXc!WiA
 k ME  8  Y_&#` %@ME  8   T D`bY&`Z5Y5
X
e 5Y&#V_^V#nWiAY  " XbD&Yd "  "  &    Y&# ` %
  ¹   jbF5Yd "_(
\ = "   &   Y5#` %   ¹    " ioc0&# k `bY&`Z(Y&
X e 5Y&#V^WZ&#Vh= ^$YP&# %
&  Ï9Ï('  QÅ = E = Me²³g+PRUE`o^o]RU  E  8  bdr 7E  8   TÁ^@k,k+g+r+^@fTg+`om^o]RfT`ojRw_Uxw^o]   ¨°kUxUqLrbdvbek+^og+^@bd]{E¬7²_ P_^@fPmI^@UT`@w_kg+PRU\rUxkj_`ogi
qrqtsvu(w(xy{z
OeW  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
QÅ = E = M ²g+PRUT] J 8 h']Rw  8  ^o]IgUTrkUxfTg>n;mP;m%vbdg+PRUxk+^@kB #UTg P n.UEg+PRUEvbd^o]Ig> PRUTrUg+PRUTmE^o];gUTrkUxfTg4h']Rw`@UTg0PU&	h']RwAP ¹ n.U\g+PRUag¡ ¯bVv.bd^o];gkb' 8  h'gw5^@k+gh']RfxU§ °rbdS Ja8¨°kUxU
=^ocej_rUEWe¬7EOPRU¥vbd^o]Igk2PU&h']Rw P ¹ v_`/hxm«kmIS>SVUTg+r+^@fih'`¢rbd`@Uxkh']Rwk+^oS>^o`/h'r+`om²  8  ^@kXbd]_`omw_U -R]RUxw«SVbIw5j_`@bATK^o] O &  B fxfxbdrw5^o]_cgbg+PRUVfPRbd^@fxU¥b'BPU&B² P ¹ h']Rw  8  ^o]f=^ocej_rU¥W%²l^ogfxbdSVUxkXg+PHh'gi²^o] P § ¹ 5 O & ²>A P PU& C 5 "  8  . 2 4  h']Rw1A P P ¹ C 5 "  8   T.82 4  EOP;jRkB²A P P & C 5 "  8  . 2   h']Rw A P P ¹ C 5 "  8   T."2    nUxfih'jRkUg+PRUa`o^o]RUkUTceSVUT]Igk@A P P & Ch']RwA P P ¹ C2n.UT`@bd]_cgb8   u]¤g+PRU¥bdg+PRUTrPHh']Rw9²hdk    ^@k^o]RfT`ojRw_Uxw^o]1A PU& P ¹ C 5 O & ² ¢U fih']kj_nw5^o®%^@w_Ug+PRUufTj_r+®Uxk      ^o];gb  &    w_U -R]RUxw¥^o]*A P P & C 5 O & h']Rw   ¹    w_U -R]RUxwE^o] A P P ¹ C 5 O & B fxfxbdrw5^o]_c gb>qrbdv.bek+^og+^@bd]};5²5g+PRUarUxkj_`og°bd`o`@bB ki )
#UTgN$-8³h']Rw $ 8 n.Uag+PRUaUT]Rw5v.bd^o];gk4b'g+PRUakg+rh'^oceP;g	`o^o]RUXkUTceSVUT];g )8k+j_v_vbdr+gUxwn;mfJa8Ä
&  ÏULÏ    ÏPO  Y  = 2Q" < ()*)*)*( ¸ .  S 8  ^_T"_ #`k
 !e   = 5Y5 ^_
 #5Y5 `e#
# i^(WjWivWZDY_  
 
  .#h" Xb_F&Yd " PIb!5Yd "_(
\ = "	 Y^I          
Y   
  %N Y_ P5Y   ^5Wj#5Y5 `  WZD
 kT2E  8  YT2E  8   T 6# 6k^(
 Z  
  %
&  Ï9Ï('  Q¡¯]RUT^og+PRUTr $ 8 ]Rbdr $ 8 n.UT`@bd]_ckgb  8  g+PRUT]Ãhk+g+rh'^ocePIgÄ°bdr+ h'rwKU7¦%gUT]Rk+^@bd]Ãb'g+PRUv_rb%b'lb'lqrbdv.bek+^og+^@bd]{eXfih']En.Uuh'v_v_`o^@UxwEPRUTrUe²_hdfxfxbdrw5^o]_cgbqrbdv.bek+^og+^@bd]Rk{%²_{EXh']Rw };
¨°kUxUh=^ocej_rUVWe¬72ug+PRUTr+ ^@kUe²^ÔB$ 8 2  8  ªbdr\U7¦Rh'S>v_`@Ue². ¢U]RUxUxw­gbE]Rbdg+^@fxUg+PHh'gi²9bd]­g+PRUkg+r+^ov    5 O &  ¢Uaw_Uih'`9 ^og+P^o]g+PRU\v_rb%b'b'qLrbdvbek+^og+^@bd]{e¨PRUTrU    ^@kUxpIjHh'`9UT^og+PRUTrgbA P  & C_bdrgb A P  ¹ C ¬7²g+PRU¢`o^o]RUxkHKE  8  h']Rw @E  8   T nUT`@bd]_ckgb    e v_rUxfT^@kUT`omg+PRUxkU¯`o^o]RUxkh'rU Uxp;jHh'`¢gb  
  h']Rw     bd]«g+PRUxkU¥k+g+r+^ovRk¨°kUxU =^ocej_rUWE5EOPRUT]²g+PRU k+g+rh'^oceP;gÄªbdr+ ¯h'rwU7¦5gUT]Rk+^@bd]b'³g+PRU\v_rb%b'³b'qrbdv.bek+^og+^@bd]{ePRbd`@w_k	PRUTrUe )
&  ÏULÏ    ÏPO 6D$)8	b $  Y_=  `Z6b# WX Y_ bc "W  8   Wi5  Wi^ YP&#   
  b      e 5Y&#V^VNvd P#5b^9 %a	NWi5Y = .#       b      d  IWX A d P#(= ^_dAd f^_ek^V n`iY( %
&  Ï9Ï('  B kk+j_SVU -Rrk+gg+PHh'g5$-8 2
8  OPRUT]²_g+PRUafTj_r+®Uxk	     h'rUaw_U -R]RUxwbd];gbJdÑÅ^o];gUTr+®eh'`@kkS¥h'`o`@UTrag+PHh'] ThQ×]Rw_UxUxw9²  
  ¨rUxk+v     ¬u^@k\g+PRU,^o];gUTrkUxfTg+^@bd]«n.UTg¡ ¯UxUT]    ¨rUxk+v    ¬h']Rw S8  ²Rh']Rwg+PRUarhdw5^ojRk 
)8 ·  ½ ¨rUxkv 
)8 ·   T ½ ¬¯^o];gUTrkUxfTgkg+PRUa`o^o]RU  8  bd]h dÑÅ^o];gUTr+®eh'`kS¥h'`o`@UTrg+PHh'] T nUxfih'jRkUD$-8 2 8    bi ²g+PRUEv_rb%b'ub'uqrbdv.bek+^og+^@bd] |iWfih'] Uihdk+^o`om«n.UU7¦5gUT]Rw_UxwPRUTrUe
QÅ$-8¢h']Rw $  h'rUnbdg+P­bd] 8  ²"g+PRUT]²9hdfxfxbdrw5^o]_cgb=^ocej_rU,WE¥g+PRUrUxk+j_`og4^@k4bdnI®I^@bdjRkB)
2Ë  « O. ( · P(  ½ 2 8  5 O & "_  `Z6bp      Y5#` %     !%  Wi `ie     Y&# ` %
   .#(b^9u§ &Yd P WinY_^V    Y_&#` %  T  "_5
#hJa8%
gihpqWgZj
 	
 !"# Oe{

 
    

 

      
 

 
 
 

 



=^ocej_rUXWE5£  h']Rwg+PRUarUT`/h'g+^o®Uvbek+^og+^@bd]Rkub' 6  h']Rw
8  g+PHh'g	fxbdr+rUxk+v.bd]Rw¤¨3$ 2
8  ¬7
&  Ï9Ï('  OPRUav_rbIb'³^@kg+PRUakh'SVUhdkg+PRU\v_rbIb'b'#UTS>S¥h¥{5|e )
&  ÏULÏ    ÏPO O  = ^$XY+&#     b      e 5Y&#V_^Vc d P#5v= ^& %
&  Ï9Ï('  O ¯bfTj_r+®Uxk     h']Rw     ¨°bdri²     h']Rw     ¬^o]IgUTrkUxfTgXh'g4SVbek+g\g¡ ^@fxU,n.Uxfih'jRkUg+PRUv_rb%b'¯b'¢qLrbdvbek+^og+^@bd]¤{eWEfih']­n.U,h'v_v_`o^@Uxw­PRUTrUe (I^o]RfxU>h kg+rh'^oceP;ga`o^o]RU,^o];gUTrkUxfTgkh']
UT`o`o^ovRkUXh'gSVbek+gg¡ ^@fxUe²Hg+PRUav_rb%b'³b'qrbdv.bek+^og+^@bd]{e{,m%^@UT`@w_kg+PRUarUxk+j_`ogi )
&  ÏULÏ    ÏPOV  = ^$XY+&#     b      e 5Y&#V^oc d P#5e(!Y d &# %
&  Ï9Ï('  OPRUv_rb%b'u^@k>k+^oS>^o`/h'r,gb­g+PRUEv_rbIb'\b'4qrbdv.bek+^og+^@bd]Á{'}RUJuUTrUe²2g+PRU S¥hD¦5^oSXj_S
]Ij_SXn.UTrub'^o];gUTrkUxfTg+^@bd]nUTg× ¢UxUT]      h']Rw      ^@kg+PRUaS¥hD¦5^oSXj_S]Ij_SXn.UTrub'³^o];gUTrkUxfTg+^@bd]n.UTg¡ ¯UxUT]h,k+g+rh'^ocePIg	`o^o]RUh']RwhVfxbd]RfPRbd^@w P_^@fP^@kªbdj_r¨°kUxU B v_vUT]Rw5^Ô¦jM¬7 )
OPRUfxbdS>v_j_gh'g+^@bd] b' 4 · 
 ½ X8

fih']nUw_bd]RUX^o]g+PRUXkh'SVU ¯himhdku^o] (%UxfTg+^@bd]}R {5
J4UTrUe²¢g+PRUg¡ ¯b¤kUTgk¥È&Vh']Rw È ¹ ^o];g+rb%w5jRfxUxwÁ^o] (%UxfTg+^@bd] }R {«h'rU^o]Rw5jRfxUxwnImÃg+PRU`o^o]RUxk@E  8  h']Rw @E  8   T ^o]RkgUihdwb'HKE  TWR'S%
B fxfxbdrw5^o]_c gb (%UxfTg+^@bd] B  {h']RwKgb­qrbdvbek^og+^@bd]Rk>};W5²}e}«h']RwÃ}O5²Lg+PRUfxbd];g+r+^on_j_g+^@bd]
b'  8  gbA4 ·  
D½ fih']«n.U,fxbdS>v_j_gUxw«^o] ¶V·d· I 8  ½;ºo»e¼· I 8  ½+½ g+^oSVU¥h']Rw ¶V· d· I 8  ½+½ kvHhdfxUeOPRUTrU7ªbdrUe²I^ÔÃw_UT]RbdgUxk¢g+PRU	h'r+rh']_cUTSVUT];gb'k+g+rh'^ocePIg¢`o^o]RUkUTceSVUT];gkb': 
i²;^og¢fxbdSVUxk2g+PRU
ªbd`o`@bi ^o]_c¥g+PRUxbdrUTS£
qrqtsvu(w(xy{z
O'}  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y

 ËIÏ  Ë  O  QI ^9	^9d`(X 4 ·  
i½ X ]kDWi!
\"_5
 #!oWZ0&#4 ·  
B½ 6b^V(e
 WinY^5#h04 · 
 ½ X  6 ¶>· ? : 
U? ¾  ·ª¸½;ºo»e¼¢¸½ 6d nb ¶>· ? : 
U? ¾  ·ª¸½+½ # `ic^9 %
gihpqWgZj
 	
 !"# OO
   u  	!
B fxbd]RfPRbd^@w^@kg+PRUafTj_r+®Uaw5rhi ]n;m g+PRUaUT]Rw5vbd^o]Ig b'³hk+g+rh'^ocePIg`o^o]RUakUTceSVUT]Ig"A 6Cb'
`@UT]_ceg+P PRUT] SVbi®Uxkh'`@bd]_c>h -_¦_Uxw¥k+g+rh'^ocePIg¢`o^o]RUNJh']Rw¥ PRUT]Eg+PRU`o^o]RU fxbd];gh'^o]Rk
h -_¦_Uxwv.bd^o];g ¶ ¨°kUxU =^ocej_rUXWe¬7





*
	 


=^ocej_rUWe5£ ¯bd]RfPRbd^@w9
#UTg  n.U g+PRUbdr+g+PRbdcbd]Hh'`v_rb's+UxfTg+^@bd]b' ¶ bd]Igb J h']Rw  >E  ¶  B  UEce^o®Uh
vHh'rh'SVUTg+r+^@f4UxpIjHh'g+^@bd]Eb'g+PRUufxbd]RfPRbd^@w ^o]¥g+PRU4bdr+g+PRbd]Rbdr+S¥h'`"rU7ªUTrUT]RfxU°rh'SVU ·  (  (  ½ ¨°kUxU
=^ocej_rUVWe¬7 #UTg · ( ½ w_UT]RbdgU,g+PRU>fxb%bdrw5^o]Hh'gUxkb'  ^o] g+P_^@k\rU7°UTrUT]RfxU>rh'SVUe#UTg ¾
w_UT]RbdgUg+PRUXh']_ce`@U  ·  (    ½   UaPHhx®Ue£
   E +x»,$D·Å¾½3   '·Å¾L½ E $%('.·Å¾½
¯bd]Rk+^@w_UTr+^o]_c c E  '9·Å¾ R'S ½ ²R ¯Ubdn_gh'^o]£
qrqtsvu(w(xy{z
Oe  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
       E
  c   S  c E  S  cH  
S cT· <  c ¹ ½ E S  c<  c ¹
B k+g+rh'^oceP;g`o^o]RU\h']RwhXfxbd]RfPRbd^@w^o]IgUTrkUxfTgh'g¢SVbek+g¢ªbdj_r¢g+^oSVUxk¯n.Uxfih'jRkU4h']Im¥UxpIjHh'g+^@bd]
   W [#E - mI^@UT`@w_k	hv.bd`om%]RbdS>^/h'`lb'³w_UTcerUxUh'gSVbek+gªbdj_r^o] c 
2Ë  « O   Wi 
 k # d 5eFA  CF6# 5eFWi	^_b^(WX      b 
  
 E ¶ %
&  Ï9Ï('  OPRUk+m5k+gUTSh'nbB®Um%^@UT`@w_ki£
   E   ¾ $&%('·Å¾½   ¾$&%(' ¹ ·Å¾½ E ¾)+x»,$D·Å¾½
OPRU,`o^o]RU¥kUTceSVUT];gA  6C^@kagh']_cUT]Iggbg+PRUVfxbd]RfPRbd^@wÃh'g ^Ôh']Rw¤bd]_`om^Ô   E +x»  ·Å¾L½  U\PHhi®Ue£   +x»  ·Å¾L½ E   '9·Å¾½    $&%(' ¹ ·Å¾L½+x»,$'·Å¾½ J+x»  ·Å¾L½ E  <$&%('9·Å¾L½+x»,$'·Å¾½  <    $%('.·Å¾½ *
B k $&%('9·Å¾L½ E	 ^ÔLh']Rwbd]_`om ^Ô  E ¶ ¨°kUxU =^ocej_rUXWe¬7²_g+PRUafT`/h'^oSµ^@kv_rbi®Uxw9 )
2Ë  « O  	o5=  #(YPW
 k&# J & b5J ¹  bA 
 kN#V d 5bHA  & ¹ C N
g5W
 # i^(W WX &62 J & b  ¹ 27J ¹  Wi(Y  .#(#nd P#5okN`i6e ¶ #A  & ¹ C# i^5W
Wi WiN^_b^5WX   & b Z^9A"CJ & "¶ b .#o(e CJ ¹   ¹ % QIN^_	^( ! 
# i^(W `ie ¶ 6#5#Fb  6a^_P#  ^_d`(i F# `iP#5    ^_#5e d  %o Y_ P5Y 
WZh^9b^5WX  ¹ b Z^9a"J ¹ ¶ b  6#D(e J &Ac  &  #_  \ XY_#"
!%
&  Ï9Ï('  ¯bd]Rk^@w_UTru ^og+PRbdj_g\`@bekk4b'LcUT]RUTrh'`o^og¡m²J &\k+j_v_vbdr+gUxwn;mg+PRU  Ñ×hD¦5^@k-e`@UTg · ( ½
w_UT]RbdgUg+PRUfxb%bdrw5^o]Hh'gUxki²e^o],g+PRU¢rh'SVUw_UxkfTr+^on.Uxw>h'nbB®Ue²b'"g+PRU¯v.bd^o];g  ¹ bd],g+PRUfxbd]RfPRbd^@w^o]Rw5jRfxUxw­nIm7J & ² ¶ h']Rw	²h']Rw­`@UTg2$>w_UT]RbdgU,g+PRU>k`@bdvU,b'J ¹ OPRU>fxbd]RfPRbd^@w¤^o]Rw5jRfxUxwnIm J &B² ¶ h']Rw
g+PHh'g	^@kgh']_cUT];gugb J ¹ h'g ¹ SjRk+g®UTr+^Ô°m g+PHh'g aR  E $;OP;jRki²
 +x»,$B·Å¾L½
  $&%('.·Å¾L½   $&%('R¹d·Å¾L½
E $ *
gihpqWgZj
 	
 !"# O
  
  
  
  
 


* 
* 

=^ocej_rUX{e5£ =Rbdrg+PRU #UTS>S¥hV}E5
Q×gafxbdSVUxk  ^o] gUTr+S b' u² ¾ h']Rw $;XOP;jRkB².°bdr J &i²J ¹ ²  &h']Rw  ¹ -_¦5Uxw9² ¶ fxbdSVUxkhdkg+PRU	^o];gUTrkUxfTg+^@bd]¤¨^ÔU7¦5^@k+g+^o]_cI¬2b'g+PRU	`o^o]RUukUTceSVUT];g A  &  ¹ C.h']Rw b'g+PRU	PRbdr+^oÉibd];gh'`9k+g+rh'^oceP;g`o^o]RU>b'Uxp;jHh'g+^@bd] ·  E   ½ ,OPRUTrU7ªbdrUe²9g+PRUTrUVU7¦5^@k+gkah'gaSVbek+gabd]RU>k+jRfP¤hEv.bd^o];g ¶ h']Rw9²
 ¯Ufih']w_UxfT^@w_Ua^Ô³^ogU7¦5^@k+gk	h']Rw9²_^o]fihdkUe²HfxbdS>v_j_gUa^ogkv.bek+^og+^@bd]²_^o]fxbd]Rk+gh']Ig	g+^oSVUe
qrqtsvu(w(xy{z
OE  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
 Uuk+PRbB  ]RbB ²%g+PHh'g¢g+PRUufxbd]RfPRbd^@w  ¹ ^o]Rw5jRfxUxwEn;m J ¹ ² ¶ h']Rw Ã^@k¢gh']_cUT];ggb2J & h'g &X¨°kUxUL=^ocej_rU{e¬7 Q¡]Rw_UxUxw9²Rhdkk+j_SVUu°bdr	hfxbd];g+rhdw5^@fTg+^@bd]g+PHh'g ¹ ^@k]Rbdggh']_cUT]IggbaJ &h'g  &B  Uak+PRbB  g+PHh'gi²_^o]h']Im]RUT^oceP;n.bdr+PRbIb%wb' &B²5g+PRUTrUU7¦5^@k+gk	hv.bd^o];g & 2AJ &	k+jRfP
g+PHh'g	g+PRU`o^o]RUkUTceSVUT]Ig A  &  ¹ Clb'`@UT]_ceg+P	²Rg+PHh'gufxbd];gh'^o]Rk ¶ ²R^o];gUTrkUxfTgkNJ ¹ 2OPHh'gu ^o`o`m%^@UT`@wg+PRUfT`/h'^oS (I^o]RfxU &T2 ¹ ²  ¹ v_rbdvUTr+`om^o]IgUTrkUxfTgk0J &uh'g  &BOP;jRki²Rg+PRUTrUU7¦%^@kgki²^o]¤h']Im]RUT^ocePInbdr+PRb%b%w«b'  & ²lhEv.bd^o];g  & 2 J & k+jRfP g+PHh'gg+PRU,`o^o]RU>kUTceSVUT]Igi²lb'`@UT]_ceg+P
 vHhdkk^o]_cg+P_rbdj_ceP ¶ h']Rw¤gbdjRfP_^o]_c J ¹ ²³fxbd]Igh'^o]Rk  & OPRUTrU7ªbdrUe²g+PRUV`o^o]RUEkUTceSVUT];gi²b'`@UT]_ceg+P  vHhdkk+^o]_c¥g+P_rbdj_ceP ¶ h']RwgbdjRfP_^o]_cfJ & h'g  & ²H^o];gUTrkUxfTgkJ ¹ OPHh'g	^oS>v_`o^@Uxkg+PHh'g @&^o]IgUTrkUxfTgk5J ¹ h']Rwfxbd]Ig+rhdw5^@fTgkubdj_r4hdkk+j_S>v_g+^@bd] )
   p@  u  	!
B fT^orfTj_`/h'rfxbd]RfPRbd^@w^@kg+PRUafTj_r+®Uaw5rhi ]n;m g+PRUaUT]Rw5vbd^o]Ig b'³hk+g+rh'^ocePIg`o^o]RU\kUTceSVUT];gA  6C_b'"`@UT]_ceg+P   PRUT]  SVbi®Uxk2h'`@bd]_cXh -_¦_Uxw,fT^orfT`@U06 h']Rw, PRUT]>g+PRU`o^o]RU   fxbd];gh'^o]Rk
h-_¦_Uxwv.bd^o];g ¶ ¨°kUxUn=^ocej_rU>{5|B¬7 #UTg ¶ &ah']Rw§yw_UT]RbdgUg+PRU,fxUT];gUTrh']Rwg+PRUrhdw5^ojRk\b'
6V


 

*
 	
 

    
 	
    

=^ocej_rUX{5|e£ ¢^orfTj_`/h'r	fxbd]RfPRbd^@w¨ PRUT]  E §X¬7
gihpqWgZj
 	
 !"# Oe
 Uce^o®UXhVvHh'rh'SVUTg+r+^@fUxpIjHh'g+^@bd]b'g+PRUXfT^orfTj_`/h'r4fxbd]RfPRbd^@w^o]g+PRUbdr+g+PRbd]Rbdr+S¥h'`³rU7ªU7Ñ
rUT]RfxUarh'SVU ·¡¶ &(  (  ½ ¨°kUxU =^ocej_rUX{5|B¬7
#UTg · ( ½ w_UT]RbdgU4g+PRU4fxbIbdrw5^o]Hh'gUxkb'  ^o] g+P_^@k¢rU7ªUTrUT]RfxU	°rh'SVUe#UTg ¾ w_UT]RbdgUug+PRU
h']_ce`@U  ·  (    ½ ² g+PRUh']_ce`@U  ·  ( , ¶ &  ½ h']Rw  g+PRU2/jRfT`o^@w_Uih']w5^@kgh']RfxUn.UTg¡ ¢UxUT] ¶ h']Rw
¶ &B  U\PHhi®Ue£   E § +x»,$B·  ½  +x»,$B·Å¾L½ E § $&%('.·  ½  $&%('9·Å¾L½
 PRUTrU +x»,$B·Å¾L½ ¨rUxk+v 8+x»,$B·Å¾½ ¬^@kUxp;jHh'`9gb
 § +x»,$B·  ½  § ¹ +x»,$ ¹ ·  ½  ·    § $&%('9·  ½+½ ¹ E  § +x»,$B·  ½  § ¹    ¹  S  _§ $%('.·  ½
 PRUT] ¶ n.UT`@bd]_ck ¨rUxk+vEw_b%Uxka]Rbdgn.UT`@bd]_cI¬\gbg+PRU>PHh'`Ôk+g+rh'^ocePIgX`o^o]RU UT]Rw5^o]_ch'g µh']Rw
vHhdkk+^o]_c>g+P_rbdj_ceP V(I^oS>^o`/h'r+`om² $&%('.·Å¾L½ ¨rUxk+v 8$%('9·Å¾½ ¬^@kUxp;jHh'`lgb
   § $&%('9·  ½  § ¹ +x»,$ ¹ ·  ½  ·    § $&%('9·  ½+½ ¹ E    § $%('.·  ½  § ¹    ¹  S  _§ $%('.·  ½
 PRUT] ¶ n.UT`@bd]_ck ¨rUxk+vEw_b%Uxka]Rbdgn.UT`@bd]_cI¬\gbg+PRU>PHh'`Ôk+g+rh'^ocePIgX`o^o]RU UT]Rw5^o]_ch'g µh']Rw
vHhdkk+^o]_c>g+P_rbdj_ceP V
 ^og+P c E  '· FR'S ½ ²H ¢Ubdn_gh'^o]£
         
 E <<  c ¹

§ · <  c ¹ ½ 2§ · <  c ¹ ½   ·Zc8½ 
 E <<  c ¹

S'§ c     · <  c ¹ ½  S 2§ c   ·Zc½ 
 PRUTrUe£  ·Zc8½ E § ¹    ¹   _§ c<  c ¹ *
B k+g+rh'^ocePIg`o^o]RU¥h']Rw«hfT^orfTj_`/h'rXfxbd]RfPRbd^@w«^o];gUTrkUxfTgh'gaSVbek+gk+^Ô¦g+^oSVUxkanUxfih'jRkUVh'];m
UxpIjHh'g+^@bd]    L [CE - m%^@UT`@w_k	hv.bd`omI]RbdS>^/h'`b'³w_UTcerUxUh'gSVbek+gk+^Ô¦^o] c 
 xL !
C*M/! !\q2OHG mR Ñ !,Mbd^@kkbd]_]Hh'gi²5!\UT®I^o`o`@UTrki² #L!\bd]Hh'g+^Å²uh']Rw =2qrUTvHh'rh'gh5 ±bdg+^@bd]
v_`/h']_]_^o]_c4b'5`@UTcecUxwrbdnbdgki£g+PRULk+v_^@w_UTrrbdn.bdgv_rbdn_`@UTS &e (Y&bc %   %  d ` X %
	 d %  `c`b
 %/²O_¨Ä|	%W¬7£ {
%We5²l|ieO5
qrqtsvu(w(xy{z
e  i e 5
 .#&#(k
	o
 0 5Yh06

(Y9#
H6j 0Y
C ! !aeHG ±Ã !4^@fUTrkbd]>h']RwtX#L !ur+m5kwRh'`@Ue=^Ô¦_Uxwrhdw5^ojRkkUih'rfP,v_rbdn_`@UTSVklªbdrlv.bd^o];gk
h']RwkUTceSVUT];gki &0(Y5d % Y0^9&#9# %r(  %@²"{O5£ Wee
%Wd{5²l|iee5
C*J4UTr9EeHG mRnJ4UTrk+P;n.UTr+cUTri =^o]Rw5^o]_c g+PRU j_v_vUTrKUT];®UT`@bdv.U b' ¸ `o^o]RU kUTceSVUT]IgkK^o]
¶V·ª¸aºo»e¼¢¸½ g+^oSVUe &0(Y5d % Y0^9&#9# %r(  %@²R{e{5£o|ie
"|BD}R²|iEe5
C*J K 5|5G (HJ	^orbekU¯h']Rw K j_]_^@UxwRh55Z\UT]RUTrh'`o^oÉiUxwk+gh']RwRh'rwX°b%bdgg+rhDs+UxfTgbdr+m\°bdr³hpIjHhDÑ
w5r+j_v.Uxw¥ h'` I^o]_c,®UTP_^@fT`@Ue  Wi &e 5Y5b b
\ X Y5b
 !N"c^5# !&#Y^5WI²
|i_¨Ä|B¬7²=HUTn_r+jHh'r+m«|ie5|e
C*J FK FE'}G(kJ	^orbekUe²H±Ã  bekUe²bJ K ^ %jRfP_^Å²9h']Rw ,	SVUTgh']_^Å B wRh'v_g+^o®UXc;h'^og\fxbd];g+rbd`
b'uhp;jHhdw5r+j_v.Uxw ¯h'` %^o]_c®UTP_^@fTj_`@UeQ×] &e %d ` %NUN"_^(#I!&#Y^5WI²
vHh'cUxk4WOe{
%We%R± QO qrUxkkB²|iE'}R
C*m  EeHG mR*Mh'rUxkah']Rw   #L  P_^og+ghUUTri ¯bd] -Rcej_rh'g+^@bd]«b'¢h']h'j_gbd]RbdSVbdjRk\rbdn.bdg	ªbdr
S¥h'rkuU7¦%v_`@bdrh'g+^@bd] Q×]WQAY&
  5Y_5b^9naN"c^5# !&#V_Y^(WI²HvHh'cUxku{ 
OeW5²|iEe5
C K (5eHG K  K Uxw_UTSÆh']Rw­±(IPHh'r+^ori B ]U7´¥fT^@UT]IgaSVbdg+^@bd] v_`/h']_]_^o]_ch'`ocbdr+^og+P_S ªbdrh
fxbd]I®U7¦¥r+^oce^@wVv.bd`omIcbd]Hh'`bdn5sÄUxfTg¢^o] SBÑ¡w5^oSVUT]Rk+^@bd]Hh'`.v.bd`omIcbd]Hh'`k+vHhdfxUe  6#(^(Y_( 
 d`(i % 	 d %/²O5£ };{
5O5²l|iee5
C K (%O0G K  K Uxw_UTS²	±Ã/(IPHh'r+^ori²4h']Rw (¯Olbd`@Uxw_b_ u] fTr+^og+^@fih'`abdr+^@UT];gh'g+^@bd]Rk^o] g+PRU
K Uxw_UTS,Ñ (IPHh'r+^orSVbdg+^@bd]Áv_`/h']_]_^o]_cKh'`ocbdr+^og+P_Sªbdr h fxbd]I®U7¦Áv.bd`omIcbd]^o]Ág+PRU
v_`/h']RUe9D6#(^(Y_(   d`(i % 	 d %/²9|B%£ WeW %W'};5²l|ie%
C tutE'}G (Iv.UxfT^/h'`^@kk+jRUabd]`@UTcecUxw`@bIfxbdSVbdg+^@bd] &e 5Y5b %   % !" %r!&# %/²R{_¨ªW¬7²|iE'}R
C tutueHG (Iv.UxfT^/h'`^@kk+jRUabd]`@UTcecUxw`@bIfxbdSVbdg+^@bd] &e 5Y5b %   % !" %r!&# %/²R_¨ªW¬7²|iee5
C (IPHhe5|5G ±Ã(IPHh'r+^oriDu] I;Ñ¡kUTgk^o]Ãh'r+rh']_cUTSVUT];gk,b'fTj_r+®Uxkh']Rw«k+j_rÄÅhdfxUxkif 6#(^(Y_( 
 d`(i % 	 d %/²R5£ Oee{
%5|i{5²l|ie5|e
C ( (iE0G ( (I^Ô°rbd];mh']Rw,±Ã (IPHh'r+^ori B ]RUT  U7´¥fT^@UT];gLSVbdg+^@bd]5ÑÅv_`/h']_]_^o]_ch'`ocbdr+^og+P_S ªbdrLh
rb%w^o]g¡ ¯b'Ñ¡w5^oSVUT]Rk+^@bd]Hh'`vbd`om%cbd]Hh'`lk+vHhdfxUe  
*cY5WdA^_²HW5£ {e ;};eW5²|iE%
C Olj_r5|5G ,Olj_rh'jf=^Ô¦5Uxw%ÑÅrhdw5^ojRk,]RUih'r,]RUT^ocePInbdrk>kUih'rfP &VY&d % oY^&&#9# %N(  %/²
{e5£ We5|	%Wee{5²|ie5|e
gihpqWgZj
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
